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Abstract of JP200001 6841 

PROBLEM TO BE SOLVED: To provide a laminated glass having high visible light transmission and 
high transparency and not deteriorating the transparency and a UV/IR non-transmitting property, even 
when used for a long period, and to provide an intermediate film used for the laminated glass. 
SOLUTION: This laminated glass not transmitting UV and IR comprises at least two transparent glass 
plates and an intermediate resin layer nipped between at least the two transparent glass plates. 
Therein, treated particles prepared by treating the surfaces of zinc oxide-based particles containing Zn 
and a metal element (Md) capable having trivalency and/or tetravalency as metal components with (B) 
a compound having at least one group of the formula: M-Xn [M is a metal atom having an atomic 
valency of (m), (n) is either one integer within 1 to (m)-1; X is hydrogen atom, chlorine atom, amino 
group, amide group. &beta -dicarbonyl group or a group expressed by the general formula: 0R1 (R1 is 
at least one kind of group selected from hydrogen atom, an alkyi group, a cycloalkyi group, an aryl 
group, an aralkyl group and an acyl group which may be substituted)]. 
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^>'3, inf@(OR''«^):c^rc^rfe<i:< . nilcDRniS 

iJ^cOOR"S*i;^;U^-;l/S. /3 ->^:t?;U;i<:^;l'S 
n/db^^-^. ±ffir;urj^>^^jl5.^{b^ja^-e(DgS^ 

[0 04 8 ] r;u=3=^i/^jsig{b^<!:urtt. /cix. 

h=^^>'i^^>. >?xh+i/'ix^^;u^/7>. hyy 
^jl/xh + s^t^'7>. b Ko=^i^x^;uh ';xh=^ixi/ 
:7xx;uh';^ h=»^*/->7>, »;x h 

N-/8 (T$>^x5^;U) r-T^ y:^cib*;Uh y-^ h + 

T-^pn:/a tvuh y-^ ^+i/;uhy 
xh+ixs^7>. F7=5>;i/hyy h^^i^s/-^^. xf-r 

^^7=i>JUi^^^;i/ (3- ( h y^ h=^vt^y;u) 
b;U) T>^::^'^;Ai7Dy K, b-;l/ h y r-fe h+t/t^ 

•7>. r-'J^U'^ FT'Dtvuhyxh^^s/*/^^. r-fe 

h=^ixp^^;bt/^>^(DxX-fJWb^. i^^xXjUi/ 
'7>v:^-;k h y y^;uy-;u^a)i/^-/-;Mb^ 
3f0rji/=i+5>s^5>2j|{b^ : rii/$x»^A;^f-TW 

Khy"7-^(D«tt7;i/$x^A;ry=f"7-^, 7 

■feh7^L/=3^'>7;l'5::-'i7A>^^y7*afU'-h. 7^1^ 



(9) 

15 

r-r h) -{y7'Df;l/h (N-7 5-/X 

5^;l/7$ -^x^;U) h^<07;l' 33=^1/5=- ^>.^ 

KLhffifflSiiS. 10 

[0 0 4 9 ] r)izi^'^^mJhit^tLx\t. -jss 

MxMtMz (0R)„ ^^.^tl^^^Jl^TJi'ZJ^iy 
I'mt^. ^■fn^jS7Jl/n^^ixKm^«J^r*o 
r«)J:<. /cix«. M (A 1 (OR) J , (M : C 
r. Mn. Fe, Co. R:>^;US. x^;US, 
m 7ix;i/S) ^^^cfsciji^ir*^. s/';;U75 

(N. N-t?y^;U75y) h»;^^;l/i/'7>. 'J 20 

[0 05 0 ] t/';;U75 FSiOrW. N- 

( h 7-b h7^ h*. N. 0-^7. ( h 

7-b h7^ h\ t:;^ ( h 
h'j7;U;j"D7-feh7$ h\ t:x (h V ^^Jliy'J 

{J. h •;^^;l/^nc2*>5>. t e r t 

5H^a4 0 0-1 577. i^^y->'UStSg555;4<®S 
r^O. 0 l'-6%r*^»*>COJSr<SMT'SC<i:*5r^ 

[0 05 2 ] ;XtC. M-X„S&W#y-7-«. 
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^^mt. M-X„S (M : l^^ffimO^J^.^. n : 
i -m- 1 $r<Dl^-rtxX>^ 1 o©Sa, X : TklgilT'. 

*><i:C^7JU=f;L'S, S/^a7Jb+;US. 7V-;US. 7 
'7;i'+;US*> J:0'7 >';uS?&i65S«n/ci}>4^ < i 1 « 
r*^>S) «:iJ>4<<!:felo«:W1"'S. M-X,SSW 

[0 0 5 3 ] M-X„SSW^'; V- l^S/tOOife 

®i^'j:<. »^0<ttO. 5-2. $e>^»$U<« 

0. 8-1. 2r*S, M-X„SSWd<';v-o»^ 

1. 000-1. 0 00. 00 0/ $6CC»ISL<« 

2. 000-200. ooor*o. fife*f*b<« 
2. 00 0-2 0. OOO-Cfe-S, 000 

^3^&&si. 0 0 0. OOOi&^it. M-X„S^ 

[0 05 4] mmn^kt. mitm^Jkm-^it^ 
(B) r^ffiton-r^ciccjco. i?i§$n. tct^ 
i^t. mt^^&mn.^^^it'^^ (B) (D^^^sM$-tt^ 
ijm^. Wiim^^m&i'tit^ (b) i^tg^^i^^ 
^ms.^vmitm&m^'f'(>c^t^ (b) 

ffitfrK^tffiiSi&a^cc^t^ (B> 

[005 5 ] ( B ) ^s«. •Mftffiia.^sad^o 
tt^ffia-?', ii^ (B) 0DSaccj:»3SS^a?>ti«<J: 

0. 1-1 00SS%. 56CCS?^b<«l-50Sg 
%. Sfc»*U<«2-3 0fifi%r*^>, 

(B) (o^mmt^. mimm^n^oymmmt^iai, 
X. 0. isa%7iciit*-5<i:. ^mE^mru. mm 
mmr-r^io^tiifi^)^. ffe*;{k^ (b) <om 
mf)^. mitm&jm'^(DmimM(fC7(ibx , i o oas 
%^m^^t. mmit^ (b) f)mmf-(icu&r^ 

[0 05 6 ] «T(C. ©{bSIS^^tS^tO^MT&^l^-CCia 
a$n. Kib^S,m^<^®(C{t^ (B) 

T-oaffi^DZnM^tffc^l^ (B) (D^TC^Mi^&i® 
m^itLX^^UcZn'O-U^-^) i:l\ilSLZ^m 
iLl^^BSS^SiMrS. K^tffiKSttt^^iCfk^ (B) 



ao) 

17 

^ (B) i&^ri,i7^i)iSbi. com^. »fm 
'p-c^mrat^ (B) ■?». "f^i^fmicmnm 
mmm^iitcit^ (b) i^tsmmi. ^ftsfsccs 

{005 7] mmmmi'irt'itiiaS.liC-oi.^Xit, !|${C 

(B) ©M-x,s«c^*nsx©ffia«cfc<ki*j. ji? 
si^<«i o-3oo*crjbs. x*iOR^-c*-s«^ lo 

tS. »$L<{S:2 0~2 5 0'C-C*-5, $e)(C. R^3!|5 
*3RJ1^-. TJU+.'l'S. 7'>Jmvgbi>m-^it, 2 0- 
1 8 0'C*i»*Ot,>. 

(0 05 8 1 mm^&mommt. mmnmui^T co 
isaa^rat (hr) iosrsgsn. jifst<«i 
o-ioooo. $e>«c»siy<w2 0-1 00 or* 

•5. {b^!t«5 (B) ©M-X,SK:#S*aSX*iOR'-C* 

(B) K^PtOr, J?$L<«0. oooi-5sa%> 
$6«:j(f*L<«0. 00 1-0. 5Sa%-C*.S. 84 

^tcw^mi-ctj:i,mmvm> ens. 
[0059] mm$m<DWimt, mits^m^&TAi. m 

n-;U5jU. •9->K5Jt'. T bv'i i>. ^ 30 

[0 0 6 0 ] {b^ ( B) «CJ: -5S{bffi^lS&^^©aBD 
^8^«3:. ®{bffiiS.3S)&^*S?jiT2>Jaii-C. -fb^^J 
(B) ?:^3-lfrtfo-C*><t<. f§6n/c®{b®i8^ 

&^-5:#tf»tJf?g{c. <b^ (B) ^ii^ortfort 

UK 

siccTnsns^flittJHiaa our. (pmmB) ^. is 
[0 06 1 1 tiipaSAtt. '^©--t-^^y-fis^i. ± 
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mt. j<-<y-it-mm^-£ms.^tbx^ts. 

(0062] -'•?-f>5i'-ffiflliOr«. f^oim&ttcii 

m<o, mi<t:i:)m.nm^u>if-tbxm^^f^hi>mm 

* 'J T 5 KISIi. :K -j U $ (jttS^btt^ga 

a) ^'jxxT-mm. v^y-msi. t&mit^^'Jt 

c n 1 ffl2 /c« 2 sfeLhffiffl s n s. ^ami^t o 
sci*i-c^. cn6Aiia*/ctt2sti±^sn 

[ 0 0 6 3 1 A-f > 5^-ffifl§i l/r«. fiS^?aS^©(S 

?a« 1 i©S«14*>. @ 2 CDtaSIWa® 2 €:1«fiE-r 

5 i f raHA i©?5^te J:a«t>Po1KA©Wl8ltt 
©l!*>6«> trx;l/^8l, 7i?'J>vmH^. 7i"J)l'- 

iy')^~>msmf)mtb(.K mmju>i(~tLx 

■2>Ci*Jt:t. cne)*siaSft:tt2at(Jiffiffl3*a 
[0 0 6 41 Ti"j;HSflli Ur«. /cix.«. 

i') T;"jji'KteJ:y-e®x;^f Ju*ii8©ifiS»<b-r 
: ( ^ f ) T f'J ^i/Kxx f-;u©i^^> 

(^*) ri";jl'S!x;^r;i/itr-;UJS*yv- 
b>. tx;i/xxf-^l'lf) lfoa^-t>'^-i©^tg 

^#^©i»solSttTi' ; saiojMttr J";iu^fl§ 

Ti"J;UK©t Ka + ;/TJi'+Ji'XXf-;u. (j**) r 
JUK© i' 'J i'y;i'Xj:^ f-;u^©lgtsailfiX^S /cWJd 

T^';;UJS*^-7-ti}1-©X9^U>. trx;Uh 

;i/x>. »Ktrx;uii©-ty?--ca:tt$nfc^tfi^ 
i-sri'y^nr-^v - «:i^a:^«;» i t bAs 

/cB2a«±ffiffl3na. 

(0 06 5 1 trxjugijii or«. sP'jffi^b 



CU) 

IS 

(x^u>. 7'Dfu>. ;^^u>, T^';;i/g[xxr 
[0 0 6 6] T^"j;ui^vr3->i|}^ti, 

[0 06 7] 7}c^ttSO^^'-f>tS^^-^!§<^:Ur^^, /ci 

3> ;i^igtrx;nafl|x'7;Ui/3>, i^KJ^-JU^-^ 
<aSlxv;b>/3>, x^u>-gtKtrx;i/itfi^8iflix 

5>3>. ;^^i/>-T^'y;i/Sxxf-;i. (^t) g^^^g 
xv;l/5x3>. x.-}<+i/^flixv;l/t^3>. ^\y^:^m 

igxv;us/ 3 r ;u- »; 3- >x-7;i/'> 3 

[0 06 8] ^^-Y^^S^^-fiS^ti. ^klckotttjiiff^ 
ij<';xxf-;uiSfll 3K»;T^y;i/fflfli. x^s^iymm 
>';uS^:gr^^feSK-?'iSKffi#';x;;^r;l/^(3[). x 
thTfiv ^vu7^^-h. jt9a-)\ym. lS*5J:c;/ 
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^ > ^-^mmo^mm ; ?^mii6x;i<^Mk^ 

[0 06 9 ] ±iBS1SaFJ(D^^<D;i<'MV£/T^-h<b 

ix;U-?<^>-4, 4' -V^Vi^T^-h^CO'J^Viy 
74^- h: h»J u>>?-<v5^7^-hihyy^n-;b 
7'p>'^•>(of^^J^^*. '^^-t^^^^>t/'<ys/7^-^<^: 

7;^ - h £ h i; ^ ^ p T^p >o^^ija«^±g25;^ 
-<yi^7^-h<oh Up^^p-J^7*P>'^*>{^^)^* ; -fy 

i/75?U'- h^fth U>i^W'y>'7^- -/yt/7 

5?^-^gEtt'^+1f-;^^^>^^^y^>7;^- ^yty 

7^ h^-Yyil^P>v^^ yi/7^- h^±fEi^ 

mSE^^V-ji ^ U > y i/7 ^ - h l?©±f gi^ y 
y^-Vo\i^\yv h^tt^^; ±lBS/^yi^7^-h. 

h»J>5^P-;l/7'PM->{;tJn«c. -^yi/73?U-h^tt 

/c^S^ : ±iBi^><yi^7^- h y^5^p-;uyp 

7"UJi<';vHL }g^^HtL/c^t4iB3*©>ryix7 
^- hS^7Jl/r3-;l/5a. 7xy-;HS, :^+i^A5Bv 
ritt^ ^ L/ ^-ft^^rffiSb/cT-p ^sid^ y -r y 

[0070] 

(^?l7feiSiai4. SI^SiigKtt. ^^-liSBrtt) . m 

J IS R 3 1 0 6- 1 98 5?Sig«D*a«:uyt*So 

A : Tv^8 0% 

B : 70%^Tv<8 0% 

J IS R 3106-198 5ietS(o:^ffi*c!|ii;r. 
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21 

!gS340~380n m(o&m<r>^<i>9i^tmMmt&& 
^mm^^ (QmmmmmommmL) t^m^^^x 

O: T„<20% 

JIS R 3106-198 5iSIE(0:&SK:iSIGr, 
■jgSS 0 0 - 1 8 0 0 n m©Siffl©7feO»7lc®S$<!:S 
i&SOSffi^ (BStS]a$<!:^(;£ffi<^) <i:«^l.^ 10 

[007 1 ] ±iE»3fe2ja$«. a»»f=t)ll8IS ( I s 

R - 3 1 0 0. sasif^tts) =S:^mK.mmtc 
sie^TifcjfeSH- (u V - 3 1 0 0 ) ^fefiygu-csijso 

® : T,/T,<0. 6 

O: 0. 6^T,/T,<0. 7 

A: T,/T,^0. 7 

ma.^m\t 20 
rPigCD^gtf- ( a*^&iii?±t4, N D H - 1 0 0 1 

DP) ^rffll'T-s^-Xii^iiiJSb. '^•YXfflH (%) (C 

O: H (%) ^ 1% 
X : H {%) > 1% 

i=-) OO^tSrKSI^aSUft:. 1 0 OfflfiOa^-Kot. C 
n^rffJlST i 1 'Xt!i^©fi?S*®JS U . ^(OW-i^m n S: 30 

AA : Kn^ 1. 5 
A : 1. 5<n^3 
B : 3<n^ 1 0 
C : n> 1 0 

mmm jis b 7753-93 K:iess©i^>'> 
fflt-»-c. smm^^i 1 0 0 oB$pam>. ^-{x^ 

AA : AH^O. 5% 40 
A : 0. 5%<AH5 1% 
B : l%<AHiZ% 
C : 2%<AH 

aiO. AH = H-H.. H. : H^ttfSiiBii©'^-^X 
IB. H:iH«t4K»m®'N-^XjI. AH3&sfiffl-C*Sl» 

^(SAAiiffflfiOfc. ) 
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JcO^Jb/c. /j:4s. Stum MEK^tSt<*«r8 Q-C-C 

(h k I ) . Dw> »^Aw«COt,>r«>. a^-7<Dt& 

[0 07 2] Ds (hkl) : '>i7-ffi (n— >-Bg 
SaamtcJrS) {CJ:^r. aaSfffi (hk l ) tcstu-c 

Dw. Aw : ■5-<;bv>ffi*ffl<,^r*»ft:;^a^©:^* 

1 - 

STTi. iaen-. stB^xnin*5j:cj!s«;t/x 

3IAn=£(ix.yc2 0 h;u©*'7XS!Sl£«*«:. ft 
B!2 6 0 035, =}" >5!Sft;k 1 8 5 5 SB. K^lJiiS ( 7 
7>Xfife^{bffiiS) 4 8 8SIJ. *iMt^>y-?A (K^t 
'f>i;':;A^WS7 8. 5Sfi%) 5 8Si5*Jj;0'KSEt 
hy't7Al. 2SB3!»ie>J5:.5ig^*. 10 0"C-C2^5 

Jf^-;H 1 0 OOa5S:SSJffil-&-rsCi«:J:»3. 1^- 
i^(si)4S;fc. 

[ 0 0 7 3 ] ;JC{C. SS^XSIAPJcOS^^Sai/ii:*! 
6. ^ (S 1 ) 4^1/. 

affi$#&AS6. rtsil 7 0'c*-cjicB»s?au. 30 
B#fffl^L/. s^ccffiffltfisrsjiu. 2 5 0-c-cio 

Sift (D 1 a) 8 13 3^imc. :»SS[(* (D 1 a) 4 

jU3+i/T;i'5-'>Ai'-fv:'"au-h) 4ioaa% 
^^ri2-:fh'¥Uxiiy~)l2A4&=&m^, 10 

0 "cr 2 ^raiffij^j L r . r s - a sg* > i/su 

■CSSmSiifcZ n 0mW&^i^mtZ^^» (D 

1 b ) =fcff fc. C©»S!lt* (D 1 b) SriS-Cv^SlO-C^r 

C©^r-^*^9^;Ux^;l/-!r h>iti(cff» 
®'i:>^!81-2.Slf1f*3lHl^9iHL,rff6nft:->- 

S5 0fifi%©i n^f^rznOisassa^ (p i) ©me 

K^Silf* (0 1) ^Wc. 1 n n OjH»&^- ( P 
1) ©8ltt4^2(C^T. 
[0074] -#*««2~4- 

^mi tmmicbx. ^j-sst* (o i a) ^rffw^. # 

*t^l-C7Jl'5-'?AJ^*7 7 ';>i^S'J©f^to'3iC. g 

1 «:7r-r<t^%^2«:mUte«!l^-cf£ffll/fcWWt, 

1 i iBlIf ©aifp ?:if o r , gffiJilS 5 nfc Z n o 
iSaftl^ (P2) ~ (P4) ©MEK»»l(* (D2) ~ 
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(D4) ^ntc. mwL^^ (P2) - (P4) 
(0 0 7 5 1 -mm^mi- 

1) (OMEK^m (DC 1) mtc. ffiStti^- (PC 

1) (m^i^2(C7rkr. 

fda9\-kt^^m\tmm(cLx. -en-en. ^Md**io 



*WZnOma^F^tSt<* (D5 a) - (D7a) *ff 

^^hfcZnOmmLl- (P5) - (P7) OMEK^SJ( 
{* (D5) - (D7) ^^/c. (P5) - (P 

7) om^^m2(fC7ikt. 
[0 07 6 1 

can 



(00771 





jfifitt 
»^ 


a S j& 9 «l 




1 


PI 




8. 5 


2 


P2 




0. 9 


3 


P3 


i^y-/u^aH#yi;>T^;Uvo4^-9-> (Mw: 4 0. 0 0 0, 
*>-?y-;ia^: 2 0. 0 0 0) 


0. 5 


4 


P4 


U-h3 0«J+v?o^5//Ly^^yU-h4 5», Mn = 8 
, 000) 


5 


5 


PS 




2. 9 


6 


P6 


t e r t-rf^;u> ^' 7 V i/o+l^>* 

im^ . PS3Slffl^fcO<w:h=M^5/y;ia5»ait 
R«7 (TO) , Mn-2. OGO 


20 


7 


P7 




6. 2 



5« SC- [| 



£2] 





»^ 


Md 


Md/Zn 

m 


Dw 
(n) 


Ds(002)/ 
DsClOO) 






Ma 




GvtX/ZriO) 


1 


PI 


] n 


5. 6 


8 


0. 62 


Na 


2. 5 


8. 5 


2 


P2 


1 n 


5. 6 


8 


0, 6 2 


Na 


2. 5 


0. 9 


3 


P3 


I n 


5. 6 


8 


0. 6 2 


Na 


2. 5 


0. 5 


4 


P4 


1 n 


5. 6 


8 


0. 6 2 


Na 


'2. 5 


50 


5 


P5 


Ga 


2. 0 


1 8 


0. 79 


Cs 


3. 5 


Z. 9 


6 


P6 


i n 


3. 2 


1 3 


0. 69 


Mg 


0. I 


20 


7 


P7 


A 1 


4. 5 


2 2 


0. 80 


Li 


1. 0 


6. 2 




PC I 


I n 


5. 6 


'8 


0. 62 


Na 


2. 5 


0 



Ji^ftfim v>-fnt. H/Zn aool ^leisre*'). 



(0 07 8 1 -UteWl- 

^^mivm&Lfcl nSWZnOja»^^ (PI) * 

50%^WT^)MEK^ffiji* (D 1) 7. SgptC, 

h^afci* (DPO- 1 ) ^fffc. 



50 



[0 07 9 1 d<VI:^-;U>^^7-;U8}flll OOSBCCStU 

iffl»ti» (DPO- 1) 4oaj^{g^. mmox. z 

<O<afl§M^!BJ^ifai«^ffl-C^0Or. m^O. 8mm 
^3mm©fi^'^;^CCt*^, ?gET. 100-CriB$fa 
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E^8 kg/cm\ i^Kl 30±7-Cr3 0^B^ 

imu-c. mmij^:^ ( i ) ^mc mmijy:^ ( i > 
(o^u^im. m9^mm\i. m^mi^. -^is.^ 

[0 08 0 ] -ms^mz--^' 

W2'-4rtiigl/A:MEK^^iS:tt (D2) - (D4) ^ 

(2) - (4) ^f#r. l|]5S«?(i iPHicci^iiu/c, ^ 
©iem*S4«:7T^T, 
[0 08 1 ] -tbiSP^i- 



*#^C^ir^L//cMEK^»ft (DCl) «:ffl(,i/cfe( 

iiMS^i iRfiiKiur. tbSJaJi^vx ( 1) ^ 

t. 

-ms^ms^i - 

mmm i ccfcc^r. assti^ ( p i ) oRbotc. #^ 

WS-TrSSL/cMEK^^tJc^ (D5) - (D7) ^ 
ffll^r. ^ti^ti. {DP 
0-5) - {DPO-7) €:mc. ;XCC. 1 CC:te 

T»:M^l§?:ffli^r, Sfi;^/^;^ (5) - (7) 

[0082] 
[^3] 





» & IB 




PV.B (^UKijurf-^-^WR) 8ilB 




EVA {J.f-UV-|«Kiil.*Sd#) «aiB 






9QIS017 





[0 08 3] -|ISS{?j8- 

##^4-Ciiiitft:SStta^ (P4) ©MEK^tStft 
(D4). 7i";^l'MIi»'''«-r>3'-. J^tSe-fVi/T 

JfU-H^?l?tSSiJ (-^+-9-j'5'U>y'rv->T4^-KD 30 

h z n ofia«t-f (PI) ©$wa* 
t,»r^ffii,. 1 2o*criB#ia. jsffljatsai*. 4>iyiis 

fc. iytf^}\^yi>\y-}-'k3 0m&%^^Ti,PVB 
&mu-h (ilSd. 7mm) C(OmUimtiy Xis 

cc-c«. liMS;y7;^cD)iiPVB«}fl§->-h5:fi^ 40 

hittc m-^t>^'ik. jSET. 1 0 0 -cr 1 msim 

8 k g/c m" . 1 3 0 ± 7 "Cr 3 0 ^IfflilftSrS 
CiCCJ:^. mmHyX (8) ^f'^Ufc. 
(008 4] »e>nfcffl®:tf7X (8) *J|««f9l ira 

mcwmuc. -e©ss?:a4cc^T. sn^^x 

(8) tt. ffeS«:#tfj5yi-llfcJ:i>'5l5«a«:ii»rO. S 

^mA-c^ucZnomm.'f- {PA) ^^mn, so 



MEK^t!(«f (D4) . Ti";Jl'>"j3->3gyN-Y>5^ 

«:h;l.x>/n-:/f >'-;l'S^?S««rS*. I 

Z n 0©S!ia^^©^Wfi*i±SJi5^ 6 8 %r * 5^14 

WT. iiBjatci/T. aiJB^^;^ (9) ivm 

Uc. 

[0 08 5 ] ( 9 ) ^msm i ipi 

(9) «. ^^-^ttfrnm-isJ^ium^m^mmL. m 

[0086] 
[^4] 
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(54) LAMINATED GLASS AND INTERMEDIATE RLM USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated glass having high visible light 
transmission and high transparency and not deteriorating the transparency and a UV/IR non- 
transmitting property, even when used for a long period, and to provide an intermediate film 
used for the laminated glass. 

SOLUTION: This laminated glass not transmitting UV and IR comprises at least two 
transparent glass plates and an intermediate resin layer nipped between at least the two 
transparent glass plates. Therein, treated particles prepared by treating the surfaces of zinc 
oxide-based particles containing Zn and a metal element (Md) capable having trivalency 
and/or tetravalency as metal components with (B) a compound having at least one group of 
the formula: M-Xn [M is a metal atom having an atomic valency of (m). (n) is either one 
integer within 1 to (m)-1; X is hydrogen atom, chlorine atom, amino group, amide group, ^- 
dicarbonyl group or a group expressed by the general formula: 0R1 (R1 is at least one kind of 
group selected from hydrogen atom, an alkyi group, a cycloalkyi group, an aryl group, an 
aralkyi group and an acyl group which may be substituted)]. 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

claims" 

[Claim(s)] ~~ 

[Claim 1] In the glass laminate which contains at least two transparence plates and these 
resin interlayer inserted between two transparence plates even if few The zinc-oxide system 
particle which contains the metallic element (Md) which can take trivalent and/or 
tetravalence, and Zn as a metal component the inside of a molecule — a M-Xn radical (the 
metal atom of the M:valence m, and any one integer to n:1 to m-1 — ) X : A hydrogen atom, a 
chlorine atom, the amino group, an amide group, a beta-dicarbonyl radical, It is expressed with 
a general formula OR 1. R1 A hydrogen atom, the alkyi group which may be permuted. The 
ultraviolet-rays infrared nontransparent nature glass laminate characterized by coming to 
distribute the processing particle which comes to carry out surface treatment with the 
compound (B) which has at least one radical which is at least one sort chosen from the 
cycloalkyi radical, the aryl group, the aralkyi radical, and the acyl group in said resin interlayer. 

[Claim 2] The ultraviolet-rays infrared nontransparent nature glass laminate according to 
claim 1 whose sum total content of the ion of the halogen excluding [ said processing 
particle ] F and/or an atom, and sulfuric-acid root S042- and nitric-acid root N03- is 0.5% or 
less of particle in the atomic number (however, it calculates [ in the case of a sulfuric-acid 
root ] based on atomic number of N in the case of atomic number [ of S ], and nitric-acid 
root) ratio to zinc. 

[Claim 3] said processing particle — X diffraction study like — zinc-oxide crystallinity — 

being shown ~ two lattice planes (100) — and (002) — receiving — SHIERA — the time of 
setting to Dw magnitude of microcrystal for which satisfied Ds(002)/Ds(100) <2 and it asked 
using the Wilson's method, when it asks for the magnitude Ds (hkl) of vertical microcrystal 
using law (Cauchy approximation of function) — 1 <Dw<30 (nm) 

The ultraviolet-rays infrared nontransparent nature glass laminate according to claim 1 or 2 
which is the particle to satisfy. 

[Claim 4] It is the interlayer used for constituting said resin interlayer of the glass laminate 
which contains at least two transparence plates and these resin interlayer inserted between 
two transparence plates even if few. The zinc-oxide system particle to which said interlayer 
contains the metallic element (Md) which can take trivalent and/or tetravalence. and Zn as a 
metal component the inside of a molecule ~ a M-Xn radical (the metal atom of the Mivalence 
m, and any one integer to n:1 to m-1 — ) X : A hydrogen atom, a chlorine atom, the amino 
group, an amide group, a beta-dicarbonyl radical. It is expressed with a general formula OR 1. 
R1 A hydrogen atom, the alkyI group which may be permuted. It is characterized by the 
processing particle which comes to carry out surface treatment with the compound (B) which 
has at least one radical which is at least one sort chosen from the cycloalkyi radical, the aryl 
group, the aralkyi radical, and the acyl group being the film which a fi-ont face or the interior 
comes to distribute. The ultraviolet-rays infrared nontransparent nature interlayer for glass 
laminates. 



[Translation done.] 
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DETAILED DESCHPTION 

[DetaBad Description of tho btventiwi] ~ ~ 

(0000 

[Field of the bivention] This invention nOaXea to the interiayer used for an uttraviolBt-rays 

■Awed nontrwisparent nature ifm hnmto md this. 

[0002] 

[DoservtionofthaPrior ArtlTheitasabnihatevdiichisdistributiniat least the partJde for 
covering infrared radbtkm and ullraviolet rays ineludaii the class piste of two sheets end 
these resn interiayer inserted between the ilass pistes of two theeU even if few in said 
inddle resin layer is used for vcMdo windowpsnes and structvsl windowpanes. such as an 
sutemobao. a raibvad, and an areraft crbna prevention ilass. ete. For eniivla. the gbss 
bminate which inserted the ebstidty resin interlsyer conUininc a metailic-^iide infrared 
cutoff agent and an orgarte system ultraviolet ray absorbent into JP^21750aA with the 
^HS plate of two sheets b indicated. 

[0003] Since the tin oiido. hdUm oxide, etc. were used for ttus we ll kn own gbss bnwwta as 
an mfrared outoff egont. the metsffie oxide boMles the pmbhm referred to as expensive 
reacted «Ah the onanb system ultravwbt ray abaarfaent and it generated the ehdate 
compound, and it sbo had the problem referred to as making an interiayer produce coloring or 
making hm produce clou<£ness. In order to sobe this problem, the device was repeated 
vsriously and this invention person cofifvmo^ thflt saU problvn couM cftnoci by tho hosdsr 
and experiment that what b necessary u just to use a zinc-oxide system psrtide as an 
ineradient of a particb. However, by subsequent research, although the tine-oxide system 
particb had toterebb ultraviobt-rsys infrared nontransparent nature in the first stage, since 
an opereUon of an ultraviolet rey absorfaent deteriorated p'aduaOy. it abo had the problem 
that ultraviobt-rays nontransparent nature fen. 
[0004] 

[Probbm(8} to be Solved by the Invention) Thea the technical probJam which thb invention 
tertds to solve is offermg the ^ss lanwute with which the M of transparency and 
dtraviolet-rays infrared nontransparent nature does not occur aven if it has high light 
permesbflity and transparency and uses it for a long poriod of time, and an interbyer. 
[0005] 

[Means for SoMng tho Problem] In order to solve the above-mentioned technical problem, 
when Ws bventioo persons inquired vyhobheartedly and surbce treatment of tho zinc-oxide 
system particb was carried out with the specific compound, they found out that the fall of 
transparency artd uHreviobt-rays infrared nontransparent nature did not occur even if it uses 
it for a teng period of time, and compbted tWs invention. Namely, the ultraviolet-rays infrared 
nontransparent nature gbss bminate concerning this invention In the gbss laminate wWch 
contains at bast two transparence pbtes and these resin interbyer inserted between two 
transparence pbtes even if few The zinc-oxide system particle which eontairw the metallic 
element (Md) which can take bwalent and/or tetravabnce. and Zn as a metal component the 
inside of a molecule — a M-Xn ra(£cal (the metal atom of the Mvabnco m. and any one 
integer to n:l to nv-1 — ) X : A hydrogen atom, a chlorine atom, the amino group, an amide 
roup, a bota-dicarbonyi radical. It b expressed vrith a general formub OR I. R1 A hydrogen 
atom, the aM roup which may be permuted, It is characterized by coming to distrSiute the 



processing particb which comes to carry out surface treatment with tho conyowid (B) wMch 
has at bast one ra«cal which b at bast orw sort chosen from the cydbaBiyl ratfeal t)w aryl 
roi«^ tho valtyl radeaL and tfie aeyl roup n said resin interbyer. 
[0006] The idtrawabt-rays irdrared nentrsnaparent natwe interbyer lor gbss bnwiates 
c o n c ern ing thb invention It b the interiayer used (er eenstitaiting swd ram 'nterbyv of t)w 
gbss bninato eMcli eontains at hast two transparence pbtes snd these rash aiterbyor 
hsertod betwoen tiM transparence pbtes even if few. The rine-o a dda system pwtids to 
wMeh said interbyer eontaina the matafib ebmeitt (Md) wKch em take brivalent and/or 
tstravabnee, and Zn as s metal c omponent the insids of s oiotacub — s VhXn radeal (the 
metal atom of the Mvabnce m. and any one ntogBr to kI to m-l — ) X : A hy^ogan atom, a 
chbrine atom, the amino roi^ en amide grecp. a beta-dbsfbonyl radicaL It b eivressed with 
a general formub OR 1. R1 A hyifrogen atom, the alkyi roup which my ba p«imito4 The 
processing particb which comes to carry out surface treatment with the eon«ound (B) wMeh 
has at best orw raificai which b at bast otm sort chosen from the eydoaOcyi radcaL the »yl 
roup, the arsOtyl radicsL end the aeyl roup b characterized by beng the fikn wKd* a front 
face or the interior comes to dbtrfimte. 
[0007] 

[E m bo di ment of the biventiorO [Conligurstion of a gbss brrinate] A gbss bminsto b e^iipped 
with two transparence pbtes at bast end it consists of a conficuration that the rewi 
hteriayer 2 b inserted between two tranaparerwe pbtes 1 eryl t so that it may see to 
tfcawi ng < . Into the resin interbyer 2. the particb 3 b dtstrftutir^ and thb partieubte 
material 3 b used in order to intercept infrared rafation and ultraviolet rays, and it makea 
irafispenssbfe the processbg particb which comes to carry out surface treatment of the 
beto w m enti oned zino-oxide system particb with a compourMJ (BX 

[0008] The wrfwb interbyer 2 may be distrftiuted to homogerwity and a perticubto materbl 3 
may make the interbyer 4 descrbed below adhere to at bast orte front bee of the 
transparence pbta 1 or the adhesives byer 5 by mbdng with the resin wNch corxstitutes en 
intsrbyer 2 so that it may see to drawing 2 so that it may see to draw ing ! . There may not 
be especbDy Snvtation about the transparence plate t. and you may be a ^ss pbto. and may 
be organb resn pbtes, such as an acrySc board and a polycarbonate plate. 
[0009] About the resin which constitutes an interiayer 2. although there b especbDy no 
Gmitation. it can mention what b mentioned [ resin / which b used as a binder eomporwnt 
which has the coat fonnation en^ performance, for exampb ] bter. Et b 80% or mora most 
preferably 75% or more stifl more preferably 70% or more preferably [ although tl«re b 
especbDy no limitation ] about the light permeability of a gbss laminate. 
[0010] It measures ^>out the range of 380-780nm ««velei«tK and Eght permeability b JIS. It 
b the vakie calculated using the **** multipGer of the spectral transmittance of each 
wavelength range, and each wavelength accortSng to the approach of R310d -1985 
publieatiort. Here, spectral transmittarwe b JIS, It b obtained using the spectrophotometer 
iwith which are sstisfbd of the conditions indicated by the 3.2nd term of R3100-1985. and the 
4.2nd term, end the recording spectrophotometer (UV-3t0O} which attached for example, 
intereting-sphere attachment (ISR-3100. Shimadzu Corp. make) in the ssmpb room esn be 
used for measurement of the rate of spectrometry in simpb. 

[001 1] It b bss than 1% most preferably less than 2% stiO more preferably bss than 3% 

preferably [ although there is especbDy no Bmttation ] about Hayes of a gbss bminate. Hayes 

b the vakie which showed extent of transparertcy and was measured with the turfai^ meter. 

It b 10% or bss most prafer^ly 20% or bss stil more prefers^ly 50% or bss preferably 

[ although thera b especbOy no limitation ] about the uKraviobt-rays permeability of a gbss 

bminata. The spectral transmittance of tin light of the range of 34(h380nm wavelength and 

tho mult^fier (tho same **♦* multiplier as using, in case solar raifiation permeabttity b 

cabubtad) of each wavebngth are used for ultraviobt-rays permeabtfity. and it b JISR. It b 

the value eabubted aecording to the approach of 3108 -1985 pubfieation. 

[0012] h b 50% or bss most preferably 60% or bss still mora preferably 70% or bss preferably 

[ although thera b especially no Gnutation ] about the inirared permediility (heat ray 
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permeability} of a gbss bminate. The spectral transmittance of the light of the ran^ of 800- 
IBOOnm wavelength and the **** multiplier (the same ***♦ multiplier as using, in case solar 
radiation pemwabiSty is calculated) of each wavebngth are used for infrared permeability, and 
it is JIS. R it is the value calcubted accorcfing to the approach of 3106 -1985 publication. 
[0013] A gbss lamirwto csmot make ultraviolet rays and infrared radiation (a heat ray is 
included) penetrate easily, for example, is used for aperture material, such as an automobile 
and an ebctric car, the aperture materbl of a building, etc. 

[Configuration of an interiayer] An interbyer is used for a gbss bminate. An interbyer may be 
arranged abng the resin interiayer s 2 extended direction in the resin tnteriayer's 2 edge so 
that you may be resin interbyer 2 of drawmg J iuelf snd it may see to drawing 2 . 
[0014] It is 85% or more most preferably 80% or more still more preferalSy 75% or more 
preferably [ although there b especblly no limitation ] about the light permeability of an 
■itertayer. It b bss than 0.5% most preferably less than 2% stiP more preferably less than 3% 
preferably [ although there is especblly no limitation ] about Hayes of an interiayer. 
[Partieubte materbQ Although the particulate materbl which carries out distrSxjting in a resin 
interbyer and absorfoirv inh-ared radbtbn and ultraviolet rays in thb invention etc and is 
intercepted makes an indispensable particle the processing particb de8crft>ed below It 
combines vrith thb. A tin-oxide system particb (for exampb. Sb (V) 0.1 - 20-mot % (opposite 
Sn) doped Sn02), An indbm oxide system particb (for exampb. Sn (IV) 0.1 - 20-mol % (pair 
tn) doped In20 3), An infrared cutoff nature ultraftne particle vrith a mean particle dbmeter i 
sudi as an anhyifrous antimenb acid zinc particb and a stannic-acid cadmium particb. ] of 
0.1 micrometers or bss: an lAraviobt-rays cutoff nstura ultrafine particb with a mean 
particb diameter [ of titmum oxide, a zinc oxide, eerkim oxide, ete. ] of 0. 1 micrometers or 
bss etc may be used 

[0015] bt addition to tho ultraviolet-rays nonb-onsparent natire of zinc-oxide system particb 
ort^l. and Sght permeability, the processing psrticb used as an indispensable particb by 
thb invention shews mfrared nontransparent natiav. conductivity, etc. A zinc-oxide system 
particb uses as a metal component the metalHc dement (Md)and Zn which take trivalent 
and/or tebravsbnce. The content of Md b 3 - 6% most preferably 2 to 8% still mora praferably 
1 to 10% mora preferably [ express with the ratio of the atemb number of Md to the totd 
atonuc number of thb metal component, and it b desirabb that it b 0.1 - 20%. and ]. If it 
exceeds said range, it win be hard to beconw the particb which b rich in homogenei^. such 
as a presentation and crystal size, and if bss than said rsr«e. infrBred cutoff natura (infrared 
nontransparent nature) inckiding a heat ray win become inadequsta. 

[0018] As Md which is an aUoying element Sc. Y. Ti. Zr. Hf. V. Nb. Ta. Cr. Mo, W, Mn. To. Re. 
Fe, Rv. Oa. RK ir. La. Ce. Sb. ete. besides IIIB group ebments. such as B. aluminwn, Ga. h, Tl, 
C, Si. germanium. Sn. and Pb. and an IVB graiv abment an mentioned Tlws processing 
particb needs to show zinc-oxide crysUSinity in X Effraction study, and it is desirabb to 
(fistribute without the prin»ary particb of a processing psrticb c onde ns ing the 2nd order. 
[0017] The dbtrSHJted particb size Od of a processing particb has a feeGng of 
transparence, and it b desirable Uwt it b 0.5 micrometers or bss from the point of not 
affecting the hue of the constituent containing a processing particb substantially, and the 
point of nfrsred cutoff effectiveness. 0.1 micrometers or less era 0.05 Rscrometers or bss 
still more preferably more preferably. Especbly 0.03 micrometera or less sre dedrabb. It is 
desirable that the point of trartsparency and infrared cutoff rtatura to mono d bpera i o n nature 
b high, mono (Ssperaion nature — a ratio with the dbmeters Ow and Dd of micreerysUl — it 
defnes as R (Dd/Dw). and it b desrabb that R is ten or bss. and 1.5 especbOy or less are 
[ it b more tbsrabb that it b three or bss. and ] desirabb. 

[0018] Dbtributed particle size b the mean partida dbmeter of the weight criteria which can 
be measured by dynamic Bght scattering, a centrifuge, etc. In the case of bss than 0.1 
micrometers, in the case of 0.1 micrometers or more, the former vakw is meesured with the 
btter measiwif device. As ■ processing particle, a polymer constitutes a matib. the tWhg 
(polymer compbi particle) of the gestalt which the processing particb is distrbuting in this 
matrii b also contained and it excels that it b holbwfike in optical (fifiusionsi permeability. 



Although especbOy tiw content of the zinc-oxide system particb in thb psrticb b not limited, 
it b desinsbb that a b 1 - 90% of the weight of the range to the compbx parUob whole 
quantity in zinc-oxide corwersion. 

[0019] As a polymer used for compound-ization, an acrylic resin system polymer, an aOtyd 
rasin system polymer. An amino resin system polymer, a vinyl rasin system polymer, an epoxy 
resin system polymer, A pdyamide resin system polymer, a polyimide resin system polymer, a 
poiyurethane resin system polymer. A polyester resin system polymer, a phenol resin system 
polymer, en orgsnopolysibxane system polymer, The others which ore an acrylic silicone resin 
system polymer, a polyalkylene glycol, etc.. Polydeftne system polymers, such as polyethybne 
and polypropylene, a polystyrene system poller. Thermopbstictty or thermosettmg resin, 
such as a fkMrorestn system: synthetic rubber, such as ethylene-propylene copdymerization 
rubber, poiybuU(fiene rubber, and acrylonitrile-butsdene rxjbber, a natural rubber polysibxsne 
radical content polymer, etc. can be mentioned. 

[0020] spherical as a configuration of a compbx particle, or an ellipse — a spherical thing b 
desirable. Regardless of the shape of an appearance of a particle, it is desirabb that a front 
face is rich in concave convexity. When irregubrity is shown in a front face, it b because 
competftMlity with a binder component etc. becomes high in the coat containing a compbx 
particb etc. Especially as mean particle cfiameter of a complex particb. although not limitsd. it 
b usuaDy the range of 0.001-10 micrometers. 

[0021] As for a processing particb. it is desirabb that are tho atomb ratio of Ma to Md and 
the univabnt or divalent metallic ebment Ma b inckided in 0.00001 <=Ma/Md<l. It b more 
desir^e that it is tiie range of 0.0001 <=Ma/Md<^.4. Moreover, it b desirabb that it is 
0.0001 - 2% of range at the atomb ratio to zinc, the Ma's exbtenee effectiveness makes 
homogeneity contain Md in the rucksack condttbn MONOME — during a ZnO crystal, 
moreover stabilizes a crystal front face, and is in the point which controls secondary 
condensation and big and rough crystal rowth. Therefore, it becomes the detaibd high 
crystal of mono dispersion nature, Tnerefore, it also becomes possOile to raise infrared cutoff 
nature, making ( many J the amount of Md and excelling in transparency. If there are too few 
amounts of M8(s). effectiveness vyill not be discovered, and if there are too many amounU of 
Ma(s). the weatherability of the coat containing thb particle may fall. In the univalent or 
dvabnt metalGc ebment Ma, it is alkali meUls and/or an alkaline earth metal element and a 
ithium. sodium, a potasskm. a rubidkm. caesium, beryffiwn. magnesium, cabkim. strontium, 
bariwn, ete. are mentioned. 

(0022] As for a processing particle. K is desirabb that the 8t«n total content of the ion of the 
habgen (namely, CMorine O. Bromine Br. kxfine D except F and/or an atom, and suKuric-add 
root S042- and nitrie-acid root N03- (it may be heraafter caOed Invurity H) b 0.5% or bss in 
the atomb manber (however, it caleubtes [ in the case of a suKuric-ackJ root ] as atomb 
nunber of N in the case of atomb number [ of S ] and nitric-ackl rooO ratio to zinc. It b 
0.001% or bss ospecbBy preferably 0X)l% or bss stiO mora prefersbly ai% or bss more 
preferably. Abe when hnpurity H b net Inckided at afl, it oonuhs in thb. Only when bivurity 
H b niA contained, er it coflt^ and it does not cross ttna raive. it can become the particle 
exedtant in infrared cutoff nature. 

[0023] It b important for the processing particb used by thb invention that it b tho psrticb 
«diid) b a diffraction peak peadar to a crystoKhe zinc ondo and wMch showa a diction 
peak to a tattbe pbne (lOOX {002}l snd (101), snd fills Uio fdlew«« mbrocrystat parametera 
agsh. When it asks fx the magmtuda Da (hU) of verticsl microcrystsl from each diffraction 
sido (hkl) using the Cauchy sppro xi m ati en of fiaietion (Cauehy appraximstion of fwwtion) by 
the SHIERA method (Seherrar bwX Ds(Q02)/Ds{IOO) <2 era aatisfbd. tt b 0,5<Os(002)/Ds 
(100) <I.O preferably [ it b mora desirabb end ] to Ds(002}/Ds(100) <1.2 and a pan. Ds 
(002)/Ds(lOO) <0.7S are especblly desirabb. When it b b thb range, it b because it exeeb *i 
infrared cutoff nature. 

[0024] And when setting to Dw magnitude of the mbreerysUl for vrfuch it adied using the 
Wiben method. l<Dw<30(nm) b satisfied, more — desraWe — 5<sDw<= — 20 (rm) — 
Iwther — desirable — S<=Ow<= — it b the range of 15 (nm). If Ow b too tmaO. ultravbbt 
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•tMon^ion nature and infrarad cutoff naUrs wfl faH and if too tarsa. ttia transparmy over 
tha Eiht mM ftO. From tho point of infrared cutoff nature, the one of Ow trfwre microerytUI b 
' terser is desir^ile. and cU tmaUer one b desirable from the point of S|ht permeability. It is 
desirable at the point that both-sexes abffity em be babnced as Ow b said ranee. When Ow b 
n said rante. it becomes the thing eRceDent in transparency, infrared cutoff nature, and 
titraviolet absorption nature. 

[0025] When setting to Aw gni distortion of the microcrystal for which it asked usirif the 
Wibon method, «4wn 0 <sAw<3t^) b satbfied. it b desirable, and it b stn more desirable 
whan 0 <^w^.S(V b satisfied Although it thinks bacauso Md contains in the MONOME 
rucksack more when Aw a in said range, irtfrared cutoff natto^ becomes the highest 
EspedaDy morphology, such as a configuration of the processing particle used by this 
vTvention and particle diameter, b not Bmtted. 

[002S] As an example of ■ conftguratioa although thin (ibn integrated circuits, such as the 
shape of the dupe of the shape of the shape of a ghibutar shape, an ellipse globuisr shape, 
and a ciiw and a reetangiiar psraDelepiped and a pyramid, a needle, a eokjmrt. a cylinder, 
tubed, and scaphocerite and tabular (huagon head), etc. are 3Kjstrated. it b desirsble that a 
microerystat gestalt b in the above mq tt kwwd range, te^ wear flake nature. As for the 
processing particle used by thb inventiorv it b desir^e to contain the cwboxyl residue 
(cart>oxyGc-acid radbal) of a carborylie acid O.Ot to 10% by the weight ratio to ZnO. and 
containmg 0.1 to 5% b more desrable. Transparency becomes hi|^ when sacorKtary 
condensation b suppressed and it considers as a coating in a carboxylic-acid radical exbti^g 
in a particle front face. On the other hand, if there are 1»o many carboxyfic-acid radcate. 
infrared cutoff nature will hO. When eari>ovyfic-acid ratfical weight b ai said range, it becomes 
mono Aspersion nature and the thing excellent in botf) infrared cutoff engine performance. 
Moreover, the processkig particle may conUn the carborwo acid ra(Scal in 3% or less of range 
prefer^ 10% or less by the weight ratio to ZnO. Next the manufacture approach of a zinc- 
oxide system particle b explained. 

[0027} As the marwfaeture approach of a zinc-oxide system particle, the method of 
depositing a zino-oxide system particle by heating Zn compound, the compourvd of Md. and 
the soknion (S) that contains the compound of Ma if needed b mentioned, for example. As a 
Zn compound used by the manufacture approach of a zinc-oxide system particle Metal zinc 
(zinc dustX zinc oxides (zinc white etc.), zinc hyckvxide. basic zinc carbonate, Monod who may 
have a substituent or G cartMxybte (for example, zinc acetate — ) Octyfio acid zinc, zinc 
stearate. oxalic acid zinc Lactic-acid zinc, tartaric-acid line and zinc najrfrthenate. At least 
one chosen from from among the pwjps which consist of orgarwo one compoixids, such as a 
chebte compound of zine. such as zincky tlkoxides (alkyO. beta-diketone. hydnjxycafboxylic 
acid, heto aster, keto alcohol, amino akKthol. a glycol and a quinoline. b desirable. When using 
thosa Zh eompeunite. a damineraBzatien process becomes unnecassary. and a process 
daeraatos eomparad with the tima of ■ demineraKzation process UMig a required zine 
cMorida. zino fdtrata. or a zine sulfate. If these Zn compounds are used, the particle which is 
excallant in tha Infrared cutoff natira wMeh haa law contanu of Impivity H or does net have 
them «^ be obtained EspactaHy metal zinc (zine dusO. a zine oxide (zinc wMteX zine 
hydroxide, basic zinc carbonate, and zinc aestata are cheap, and handEng b desirable at an 
easy point Sinea a ^ oxida. zine hydroxide, and zine acetate moraewer tend to control the 
mapiibuda and tha configuration of a crysUl and a particle, excluding substantia an invurity 

chocks the ^neration reaction of the crystal of tha zmc oxide «i a heating process, 
they are stn more desirabla. The zinc oxide made aspecblly by the gaseous-phase method 
(United States an Frsnc^ metftod law) b desirable, the zinc oxide of a gaseous-phase method 
can choose the cbss of about [ that it can obtain cheaply ] or monocarboxyfie acid as 
artiitration — in adifition. though especblly tha partiela controlled ( particle dbmeter / a 
configuration or ] by using these raw materia b easy to be obtained and Impurity H b 
inckided. since it b very lew, it is especially desirable. 

[0028] Aa a metal (Md) compound used by the manufacture approa^ of a zinc-oxide system 
partiela Per example, metal: oxide: hydroxides, such as a metal ssnpla substance of Metal Md. 
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— ), such as cinnamyl alcohol and methytphenylearbinol Propylene glycol, a trimethylena 
glycol. 1.4-butanediot. t.5-pentanedi<ri. l.e-hsxanediol. I. B-octanediol. 1. lO-Oeccan diol. a 
pinacol. a diethylene glycol, triethylene glycol, etc., the sliphstic series glycob (hydrobenzoin 
and a berids pinacol — ) which have a ring sficyclic glycob (a cyctepentane -1 and 2-diol — ), 
such as phthaM akohol A cydohexarte -1. 2-diol. a cyclohexane -1, 4-dioI. etc.. Glycols, such 
as polyoxy alkytene ^ycol (a polyethylene glycol, polypropylene glycol, etch The propylene 
glycol mortoethyl ether. The propylene glycol monoethyl ether, dipropylene ^col monomethyl 
ether, Tripropyllene glycd mtfiomethyl ether. 3-mathyh3-methoxybutanol. Ethylene glycd 
monoethyl ether, ethylene glycot monobut^ ether. Derivatives, such as the mono-ether of the 
above-mentioned glycols, such as the triethylene glycol morwnethyl ether and ethylene glycol 
mono-aceute. and monoesler A hydroquinone. Aromatic series <fiob, these mono-ether, and 
monoester. such as a resorcimM, 2. and 2-bis(4-hydroxyphenyl) propane: it is trihy<frie alcohol 
and these mono-ether, monoester. a dwther. diester, etc.. such as a glyeeroL these alcohol ~ 
one sort — or two or more aorta are used. 

[0033] As for alcohol, it b desirable that it takes one to 30 times for an amount to the zinc- 
oxide aquivalant weight of Zn compound of preparation, and it is more desirable that it takes 
15 to 25 times for an amount Moreover, as for the mole ratio of alcohol to a monocarboxylic 
aeid compound considering as one to 10 timea b desirable. The zinc-oxide system particle 
wMch contains tha ^ve Ms(s) in a solution (S) by maUng the compound of Ma contain in tha 
lass than ono range by tha atomic ratio (Ma/Md) of Ma of Ma compound to Md of Md 
compound contained ai a sohition (S) can ba obtained aaaily. By making Ma five together. It is 
elfoetlva in tha particle which b excellent in mono dispersion nature being obtainad 
in^eetive of the amount of metal Md (edition ratio to zine). Furthermore, the zine-oxide 
system particle made into the purpose under the contfti e ns wMch could lessen the amount of 
a solvent required in order to obtain the solution (S) containing Md compound and Zn 
compound on the process, therefore were economicaly excellent w obtained 
[0034] From the point of the mono dbpersion nature of the partide obtained when 
coexistenee of Ma has the high amount of metal Md which Zn receives, it changes also with 
classes of metal Md. but it b effective when Md is an DIB group and an iVB poio. Md/Zn 
(atomic ratio) is { 3N or more and Md ] except the above, and Md/Zn (atomio ratio) is t% or 
more, as tfie desirable method of preparation of a solutien (S) — ** — tha homogeneity 
dissolution being carried out in a advent and befordiand. Md compound with the ebtahed 
sokAion (Sa) The Gquid (a sokjtion or suspension is suffieienO containing a zinc compound or 
a zinc compowid b mixed, approach •* which obtains the solution (S) containing Md and zinc 
— the homogeneity ifissokjtion bdng carried out in a solvent end beforehand some of Md 
compounds and zinc compoinds with the obtained sdution (Sb) The Equoi (a solution or 
suspertsion is suffieienO containing a remaraig zinc compound or a remaining zine confound 
b mixed and the method of obtaining the sokAion (S) containing Md and zinc is mentioned. 
Whst b necessary b just to add Ms compound in case Sa is prepared from the above- 
mentiorwd reason if needed in **, and Sb b prepared in **. In order to obtain the above- 
mentioned solution ($«. Sb). it b desirable to heat at the temperature wNch can usuaOy heat 
above SO degrees C tnd canies out refkii. Moreover, as a suttablo solvent used by Sa and Sb. 
one sort or two sorts or more of mixtura such as monocarboxyik; acid mentioned above, an 
anhyd'ide of thb morwarboxylic acid, water. ar>d alcohol mentioned atomo. is mentioned. 
[0035] Furthermore, the dispersion liquid of the particle which microcrystal size gathered and 
does r>ot have conderuation are easy to be obtained by heating a sokition (S) at 1 50-200 
degrees C preferably, and depositing a zinc-otida system particle, in the obtained dispersnn 
iquid. firther. when the ambientt atmosphere of a gas part performs heat-treatment of less 
than 24 hours 1 minute or more in a weO-ckised container st 200-degree-C or mwe 
temperature of less than 400 dep-ees C to the bottom of the noft-oxkfizi^ stmosphere of 
0. I\ or less of oxygen densities, the crystallrte high particle of high infrared cutoff nature b 
obtair>ed more. 8y making temperature of heat-Uoatment into the range of 220-300 degrees 
C. the partide excellent in especbOy mono dispersion natire can be obtavied. Moreover, 
since infrared cutoff nature may fall if it b the bottom of an oxidizing atmosphere, it is not 



and an aky: A carbonate. Mineral, such as haloienidea. such as a nitr8te.a suthta. a ehloride. 
and a fluorids: Acetate. Cirboxybte. such as prepienate. but^e. and a bwie-aeid salt: 
Metal aOwddaa^eta-dketene. AI the eempeundt CQRtainint metab (MdX such as owtal 
diebte cempotnd with hydroxycarboxyfie add kate ester, keto aleehel, amine akahd. a 
ityeoi a QkMina. etc.. are mentioned bi the ease of the iiwtaSo dement to wMch Metal 
can take two or more vdenees Gke h and n at (east one eampeund (tKs coRvewtd b a 
eeneept also eentamni metab. audi as a metd dmpb siAstanee and an alby) ehoeen from 
the peup which eendste or a cempeuid eantainir« the metal of a bw vdenee wMeh nwy 
finally change to trivdent or tetravabnca in a partide generation proeess b used It b 
desrabb at tha paint that there b bnpurtty H or the erganemetalBe eompbs wMch does not 
eentain an impiHty H Gka the metal of Metal Md an oxide, a hytkoxida. a carbonate (actiSty 
and a basb carbenato are indudedX acetate, an alkoxide cempeimd and beta-ditetflne 
eompound does not have them in these. [ few ] 

(0029] As a metal (Ma) compound used by the manufacture a p proa ch of a zine^side system 
particb For example, metal; oxida: hydroxkles. such as a metal simpb substance of Metal Ma. 
and an aSoy: A carbonata. Mineral, such as halogenkfes. such aa a nitrate, a sdfate. e chbrido. 
arKl a fktoride; Acetate. Cartwxyfate. such as proptorwta, butyrate. and a buric-acid salt; 
Metal aBioxidesjbeta-tfiketorM. AO the compounds containing metab (Ma), such as metd 
chebte compov*d with hydvxycartmxyfio add keto ester, keto alcohol anuno alcohol a 
glyeol a quinofine. eto, are mentioned. It b desinibb at the poirtt that there b Impurity H or 
ttw orgBnemetaOie comi^x which does not contain an impvity H Gke the imtel of Metal Ma, 
an oxkb, a hydroxicfe. a carbonate (acidity end a basic carbonate are inckMbd). acetate, en 
afcoxide eorrpound and beta-datetorw compour>d does not have them ei these. [ few ] 
[0030] As for a sdution (S). it b desrabb that a monoc arb oxyfie add compourtd and afeohd 
are mckided A monocarboxylic acid compound b a cornpound which haa only one carboxyl 
poup in intramdecdar. As an exampb of tfib compound a f ormio acki en acetic add a 
propwnio add an isobutyric add A eaproic add, a capryTic acid a buric acid a myristic acid, 
a palmitic acid Saturated fatty acid, such as stearin acid (saturation monocarboxylic add): An 
acryfic acid Ring type saturation monocarboxyfie add L such as unsattrated fatty acid 
(partial saturation monocarboxyfie add); cydohexane carboxytic add ], such as a methaorySc 
add a crotonio add oldc add and a Gnolenic add A beruoic acid Halogen content 
monocartMxyfio add such as anhydri de : trifkjoroacetic acM of the above- m e nti oned 
monocarboxyfie add L such as an aromatic series monocwboxyfic acid acetic anhydide. I 
such as a phenybeetio add and a tokrio add monocMoroacetic acki and o-chbrobenzdc 
add it b a bctio acid eto. These monocarboxylic acid compomb may be used independently 
and may be used together two or more. 

[0031] A desirabb monocarboxyfie add compom) b saturated fatty add which has the 
boiCng point 200 dep-ees C or less with one atmospheric pressure. It is desirabb at the poert 
that the particle fomue add, an acetic acid a proptorac acid butanoio add, and an tsotMJtyric 
acid excel [ partnb ] in mono dispersion nature b specilically easy to be obtained As for thb 
saturated fatty acid, it b desirsble to use it in [ GO'tOO mol ] \ to the total amount of a 
monocarboxyfie add compound, and it is more desirabb to use it in [ 60-100 md ] V There is 
a posstbifity titat the crystallidty of the zinc oxide in the partide which wiO be obtained if bss 
than said rai«e may become bw. 

[0032] A monocarboxyfie ecid coinpound has 50 to 200 desirabb times to Md of Md 
eompound at a mde ratio. Moreover. 1.90 or more-time 8 or less times ere desirabb at the 
mob ratio to Zrk It b because the particb wfiich is excdient in mono dispersion nature end b 
excdbnt in IR cut engine perbrmanee b easy to be obtained. As abohd used by the 
manrfacture approadi of a zmc-oxide system particb aliphatic series menohydb abohd (a 
metfianal ethan^ and isoprepyl dcohd — ) n-butand, tHiutyt abohol stearyl abohd. eto. 
dbhatie series partid saturation monohyd r i c abohd (atlyl aleohol and do chiD abohd —) 
aioydb monehydrie abohd (eydQpentar>d — ). sudt es propargyt abohd aromatio aeries 
monehydri e abohd (benzyl abohd — ). such as a cycbhexand monehydrb abohd; aOtybna 
glyed L such as heterecyeb type monehydrie abohd, ] (ftjrfuryl abohd etea(ethybne glyed 
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destrabb. 

[0036] A zinc-oxide system particb with few above impurities H can be easily obtained by 
considering as 0.001% or bsa especblly more preferably 0.01 more% or less 0.1% or less 0.5% 
or bss by the atomic number (however, in the case of suMuric-acid root in the case of atomb 
rwnber [ of S ]. and rutric-acid root it cabubtes as atomic mimber of N) ratio [ as opposed 
to zinc for the sum total content of the impurity H in a sobtbn (S) ]. It contams. abo when 
bnpurtty H is not inckided at aU in a sokition (S). of course. 

[0037] Wien a sokition (S) contains a carbonate in 0.001 - 5% of range by the nuntotr ratio of 
mob of C03 to Zn of Zn compourid contained in a sdution (S). the particb by which 
photocatalyst activity was cootronod can also bo obtained. By the above process, O.S<Os 
(002)/D8(100) <1 .0 and 5 <=0w<=30(nm) 0 <=Aw<=0.5(%) can be satisfied, and Impurity H can 
usually obtah 0.1N or bss of particb as solvent dispersion Gquid preferably 0.5% or bss by tho 
atomb ratio to zinc. 

- The processing particb used by surface treatment-thb invention b a particle which comes 
to carry out surface treatment of the zinc-oxtde system particb with a compourN) (8). 
[0038] a compound (B) — the inside of a mdecub — a M-Xn radbal (the metal atom of the 
Mvabnce m. and any one integer to n:1 to m-t — ) X : A hydrogen atom, a chtarine atom, the 
anwto groip, an amide group, a beta-dicarbonyl radical It is expressed with a generd fr)rmub 
OR t. and Rt b the compound which has at bast one for the radical which b at bast one sort 
chosen from a hydrogen atom, the aOtyl grwjv which may be permuted the cycbalkyl radbal 
the aryl group, the araltyl radical, and the ecyl group. 

[0039] as X wMch censtibites a M-Xn radical — one OR — desirabb — a compound (B) — 
as a finbhing agent — the — it b because chemical and thermal stability become KgK it b 
easy to deal with it and it moreover becomes easy to carry out surface treatment of the zmc- 
oxide system particb front faee to homogeneity. Rl of one OR can perform surface treatmerrt 
on miW cenditiena bt a short time as they are a hydrogen atom, an aM group, and an acyl 
routi. As an dkyi poup. the dkyl group which is not permuted is desirable hero, and the 
reactivity of a eempotnd (B) becomes high, and it is essy to ded with it wid. moreover, b 
because it b cheap. As an ahyl po(9 whbh is not permuted carbon numbers 1-4 are 
desiraMe. and carbon numbers t-2 era still more desirabb 

[0040] as M whbh eenstitutea a M-Xn radbal tha metal (half) atom of the b-VlIb pDi» 
except metd atom (metd atom of bnthandds and actinmd sequence b inchidedJt carbon and 
nonmetd atom of a p eried b -tdtb la-VDa group and a VD pvu» can be mentioned As M. Mg. 
eddwiv Ba, Y. la. Ti, Zn. a akaninum^ S. and P are desirabb, the processing p«ticb by 
which surfece treatment was carried out b rwt mbred substantially, and joint stabXty with 
the zinc-oxide byer of tfie front face of a zinc-oride system partide beceraes hqiK Abo 
amorm tfiese. Mg. cabkm. Ba. Y, La. B, dummum. and Si ere stHI more desrabb. and are 
Itased neither on the molecdar structure of a compowid (BX nor the stnicture of the surface 
treatment byer of a particb by wKch surface treabnent was carried out but the (bprasser 
effect of photocatalyst activity becomes h«h. Abe among these, dunwium and Si are the 
most desir^ and the eompound (B) which has the various moieedar atnietures. and a 
compound (B) dedrrtb in mobcubr atructure esn be cempeunded eaaay. 
[0041] As a cornpound (B). some whteh have e dbpersftOty Chan bdudbg a joinhg diab (^ 
Cham) inekKbit the part (M-Xn radeal) which haa eoerdbatbn or the function which jdhs 
together and inactivates pfwtocatalyst activity, and the part which has the function to 
dbtrftuta the processing partide after surbce treatment are shewn in the front bee of a 
zinc-oxide system partide. Hereafter, a jobng chain (MX chdrt) and a dispersibflity chdn are 
explained in detail A joinirtg chain (MX chain) may eortsist of one M-Xn radbal and may 
consist of two or more M-Xn raificab into a joining chain. Aa what conststa of two or more M- 
Xn radcals, what forma the pdy meta ROKISAN chains (for examde. dethoxy sibxane chain 
etcj through oxygen by METARO sibxane assocbtion can be mentioned, for exampb. b tMs 
case, two or more M can mention for exampb. a diethoxy sibxane-s-butyt akaninates 
copolymer chain eto. aa what has ** which may be the same metd and may be a different 
metd. and a different metal As for the rwmber of M in a joining chdn. one to about 30 are 
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desra6le. 

, (0042] A jonng (^uin nuy be in «n end b pise« end or both «ida) fat ■ 
* n«y b« the lido chain of a eenvo(«id(B)HMtf.TlM 1-20 nwi*«f«( 1-10] of the JqM« 
chain per (Convound B) I molecde are 1-4 pieeee most ^efenWy wHS more preferably, the 
content of the joirwif chain in a eempqimd (B) — de ir ahle — whole 0.1- itis4-50%arthe 
woiiht nw»t preferably one to 70\ of the twifht «■ more prefw^ 
[0043] Althouih there b expecuOy no fimitatiwi about pretdpal dtein asioetation wKch 
constitutes a (fispersa>ifity chain, for eKample Orpnie radkeb. auch a* an afliyl pom a 
cydoalkyl radical en aryt grw. "nd an araikyl radleal: polyalkylene radScali. lueh as 
potyethytene and poM^ropylene {hydrogen may be pormiltMf by other lUbitituenuJ An acryfie 
monomer. • ctyrene «yat«n nwnomer. The radnal which has cai bon UK y g e n associstion of 
the racficat polyalkytene o«y-radicaJ which eensisU of e polymer wMch makes a sut^ 
carbon carbon bondings, such as polymer*, such as pdyn er ization nature motwyn e f » . lueh as 
a vinyl system monomer METARO taoxane auociation (preferably stbune associatien} of a 
poly dimethybaoxane radical etc. The ratfieal which it hat can be mentioned, and each of 
these has chemical and the raifical desirable afthouxh excelled in thermal sUbHity whic^ 
consista of a polymer, in order to be able to contjol the surfoce poUrity of a procesavii 
pertkle easily end to raise the dtspersA)Sty in the mide of an nterlayer. 
(0044] As a radical which consists of the above-mentioned pol^ner. the ratfcd which 
consists of fkjororesart: these copolymers, the resm which denaturalized in part such as 
acryfio ream (meta); polystyrene: polyvinyl acetate: polyethylene and pdypropylone. can be 
nwrtjoned. C such as polyotefWH>: polyvinyl chloride: polyvnyfideno chloride: polyethylene 
terei^nhalate. ] I such as a p<^yester resinc ethytene-tetra fl uonoethytene copolymer. ] The 
radiesi which consists t among these ] of acrylic resin Cmeta} but is desirable. 
[0045] the content of the dispers^Mlity chain in a corrpouid (B) — desnble — whole 10- it ia 
50 - 9« % of the weight most preferably 30 to 89% of the weight stflJ more preferably 99.9S of 
the weight About the joint fonnat of a joiruhg chain and a tfsperrf»lity chain, there is nothing 
and the metal atom M in a joining chain and the carbon atom C in a disper»a»aity chain joii 
together, e^ectaily limitation has that desirable in which M-C association b formed, aid it is 
thermaOy [ chemicaDy and ] excellent m stability. 

[0046] K is desnble that a hydrophobic group with high cutoff rt>ility is included to tf»e 
moisture leaiSngto a photocatalyst operation of a zinc-oxide system particle below as the 
alkojcy meUl system compound iDustrated as an example of a compound (B) or a dtspersbffity 
chain of a M-Xn radical content polymer. Although the content ia determined in the batance of 
tfspersfcffity and the above-mentwned moisture cutoff nature, it ia 20 % of the weight or more 
still more preferably preferably the dispersbiTity chain ( 10 % of the weight / or more / of 
whole one ]. As a hydropholMc group, for example A with a carbon numbers of six or more 
alkyi group for example, a hexyt group, a heptyl rsdnul, an octyl radbal. and a 2-ethyihexy< 
radical — VWth a: carbon numbers of six or nwre cycioaM radicab (cyclohexyl radical etc), 
such as a nonyt radical a decyl group, dodecyl a hexadecyl radical and an octadacyl radical: 
A with a carbon numbers of six or more aryl group : A with a carbon numbers of seven or 
more aralkyi radical (For example, a phenyl p-oup, a tolyl group, a xylyl group, etc.) {For 
example, benzyl a phenethyl ra<£cal etcJ: — the radical (a trifluoroethyl ra<Scal ~) which has 
the Aiorine atom coupled dreetiy with the ahyl poup (tert-butyi etc): carhon atom which 
has the 3rd dass carbon atom Peiflboro haxyl poup Hitesht etc. can be mentioned, and when 
it is a M-XnracScal content pelymw. it is desirable that these radicab are contained in a 
dbpersbiBty chain, bt tfmse. the hyitophobie group which doea not have at least one sort of 
pi elecbnons chosen from the racfieal wMch has a with a carbon nuniwrs of sis or more eOtyl 
poup. a cydoaM racficai tlw altyl group that has tfie 3rd class carbon atom, and a fiuerine 
atom b desirable. 

[0047] Hereafter, it ilKistrates about the example of a eennound (BX The aliosy metal cystwn 
compouid: silylamtne: silylamide: chloresaicsne; polysitoisne derivative which contains a meUI 
aeylexy system compound as a compound (8X for exan^le; tho below-mentioned M-Xn 
radical content polymer etc can be mentioned, as an aBtoxy mettfi system confound — 
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from a hydrogen atom, the alkyi group which may be permuted, the cycloalkyi radical the aryl 
group, the aratkyi radical and the acyl group). A M-Xn radicsrcontent polymer can control a 
photocatalyst operation without spoilinc the dbperskifity of the particle which has ultrsviolet 
absorption nature, since it has structure which contains thb spoeial metalSeity ra^l in a 
joinmg dhntn. 

[0053] There is especially no limitation about the average (joining chain average contenO of 
the JoirMng chain per M-Xn radical content polymer 1 molecule, and it is 0.8-1.2 preferably ( it 
e desirable and ] to 0.5-2. and a pan. Although there a especially no fimitation about the 
number average molecular weight of a UhXn radical content polymer, it b 2.000-200,000 
preferably [ it is desirable and ] to 1,000-1.000.000. and a pan, and is 2,000-20,000 most 
preferably. Dbpersibtlity may fan that molecular weight is less than 1.000. On the other hand, 
wrfwn molecubr weight exceeds 1,000.000, the viscosity of a M-Xn radical content polymer 
becomes high, and there is a poss3)iIity of being hard that it may come to deal ¥wth it. Next 
the manufacture approach of the processing particle used by this invention b expbined. 
[0054] A processing particle is obtained by the approach of it bang manufactured, for 
example, contacting the steam of a compound (B) to a zinc-oxide system particle, the 
epproach of mixing a compound (B) with a zinc-oxide system particle, the method of 
contactaif a compound (B) to a zinc-oxide system particle in dbpersion liquid, etc. by 
earryini out turfaee treatment of the zinc-oxide system particle with a compound (B). Also 
among these, the method of contacting a compound (B) to a zinc-oxide system particle in 
dbperaion Equid b dewable, and can carry out swfMe treatment to homogeneity. 
[0055] The amount of the compound (8) used is 2 - 30 % of the weight most preferably one to 
SOk of the weight still mere preferably 0.1 to 100% of the weight preferably to the amount of 
oxides of a zinc-oxide system particb that what is necessary b just to daoide suitably 
according to the ipeeirie aurfoco ares of a zinc-oxide system partielo. and the class of 
compound (B). There b a possibifity that dbpersibility may M that the amount of the 
compound <B) used is less than 0.1 % of the weight to the amowit of oxides of a zinc-oxide 
system partido. and weatherabKty may fsO. On the other hand, when the amewit of the 
compound (B) used exceeds tOO % of the weight to the amount of oxides of a zino-oxide 
system particle, an isobtion compound (B) comes to exist in a processing particle. «td there 
b a possa>iEty that tho homogeneity of en intertayer and transparency may foD. 
[0056] Below the front face of a zinc-oxide system particle b processed by ho mog en eity, and. 
moreover, the de»rsble gestalt which a compound (B) makes form in the front face of a zinc- 
oxide system particle chemicslly and thermally stable association (for exanvie, Zn-O-M 
assocbtion which the metsllie dement M of the Zn atom and the eompound (8) of the front 
face of a zinc-oxide system particle combined through oxygen) b wqilMwdL A compound (B) 
b contacted to a ztnc-oxUe system particle, and the approadi of mixing • compouid (B) etc. 
b in the dbpersion Gquid which cfistrfaAed the zinc-oxide system particle h tho whont as an 
approach of carrying out surface treatment to homogeneity, for example. In tNs ease, it b 
desirabb to mix the sdution contsiniftg the compound (B) which dssolves in Aspersion fiqwd. 
artd the compound {B} dissolved in the solvent which b eompstible in Aspersion Gquid 
beforehand to dispersion Gqukl, and K is still more desirable when it carries out stirring 
d ispe r sio ii SquKl, 

[0057] Although it b based also on tho class of X contsined in the M-Xn radical of a 
compound (B) in order fior there to be especbDy no limitation artd to make frm assocbtion 
form about the temperature to which surface t/eatmerrt b made to carry out it is 10-300 
depees C preferably. When X b ORt. it is 20-250 degrees 0 preferably. Furthermore. ««hen 
Rl b a hydrogen atom, an mhy\ group, and an acyl group. 20-180 degrees C b desirable. 
[0058] Extent of sur^ce treatment b defined by tho predict with surface treatment 
temperatm T (degree C) and processing-time t (hr), ami b 20-1000 preferably ( it is 
desirable and ] to 10-10000, and a pan. When X contavwd in the M-Xn radical of a con^KMnl 
(B) b 0R1. in order to promote sirface preparation. tJtanate. a tin compound, and other 
organometalfic compourKls can be used as a catalyst in thb case, the amount of the caulyst 
used b 0.001 - 05 % of the weight still more preferably 0.0001 to 5% of the weight preferably 



general formula RbmM(ORa) n (Manetd atom — ) Rb : A hyckogen atom, the alkyi p^xip w«ch 
may be pemmited. a cydoalkyi radical at least one sort of radicab chosen from an vyi poi«. 
an araft^ radcal and psrtbl satuntien aiphatie series residue. Raalkyi grwgi. m:positJve 
htscBT.nvositive integer, and nr»n aro the vahncea of the metal atom M. m Rb(s) may differ, 
■id n Ra may dtffor. ft can raentipn tni you may be thb derivative. As a derivative, a part or 
an ORa radfoafs can mention tho condensate obUined by hy^olyzing the conwoml pennuted 
by tho faded wWch can fenn chdata oompounds, sueh sa a CMbonyl poup and a bet*- 
tobonyl radicat the abov e ■m ant ionod aDwxy metd tyitom compowid. and ita deriwativo 
(partiaOyX for example. 

[0D48] As an aftoxy metd system compowidl for example lyisthyl trimetoxysilsne. 3- 
oMoropropyilrimetDxysibne. dwthoxy dh n o U iy baa iie^ Trimethytethoxysaane. hyiHixyethyl 
b rietho x yiilana. PhenyftrimetfwxysihnQ. benzyl triathoxysBane. ganxna-emnopropyl 
tnethoxysiano. M beta (amnoottiyO gamms-amirwpropyl tranethoxysiiane, ganana- 
dyddoxypropyltrimetaiysibne. C a mn ia iii elbau ybxprepyl tranethoxy sibne. ganvna- 
ddoroprepyftrimetexysibna. Hexyl triethox yd bne. dodoeyl brenethoxysibne. stearyl 
trimethoxysibne. HexamethyUbSazane. octadecyf (frnethyl (3-(trimethoxysayl) propyl) 
smmonum ehforido. Vinylbiaeetoxysiane. |»mma-ureido propyl trletho x yiaaneL Ester 
compounds, such as acotexy mothylslano. diphenW sibno did. Akoxydlm system 
compotnds. such as sfand eempeimix auch as trimethyl Norianc An akanmum stearate oxide 
tnmer. Annular akxninun oGgomer. such as an akanmun OKUCHIRE tdkie dde trinmer and an 
duminum bapropybte ondo trimer. Aceto alkoxy dunmian JOSOPUROPIRETO. ahanhum 
iBwste, Ahaninum stearate. JDSO propexy akanvun stea rate. A fcoxy dumnm system 
oompowids. such as bopropoxy duminum dkyi ASETOASETETOMONO (Aoetyl phosphate): 
I s opropySaoatear^ titanata. Bbfdioctylpyrophosphate) oxy-aeetate titanste. alkoxy titaniian 
system compo<aids. such as tatra-oetyl bbCJITORIOE sHI phosphite) titanate and bopropanal 
PiRUTORI (N-aminoethyl aminoethyO titsnsis. etc — it can mention — these — one sort — 
or two or more sorts are used. 

[0049] As an alkoxy metal system compound, it is general formub MXMYMZ (OR) a You may 
be a double metal aikoxide system compound, e hetero metal aJkoxide system compourtd. etc. 
MMch are shown, for example. M[aluminun(0R)4] 3 (M:&. Mn. Fe. 0>, R: a methyl group, an 
ethyl group, butyl acyl group) etc can be mentioned, as silytamine — hexamethykfisibzane. I. 
3-bb(chkiro methyO tetramethyl <fisibzBne. heptamethykfisaazane. a none MECHIRUTORI 
sibzane. a trimethyl (N and N-dimetitybmino) sibne. a diethybmino bvnethyl dbne. etc — it 
can mention — these — one sort — or two or more sorts are used. 
[0050] as sBylamide — for example, N-(trimethybilyO acetamide. N. an CM>b(bWthyldlyl) 
acetamkle. a b»(tTimethyb9yO trifluoro acetanuda. a bis(trimethylsilyO i«-ea. etc — it can 
mention — these — orw sort — or two or more sorts are used, as chforosilicsnes — 
trimethytehkirositane. tert-buthyldimethyl cMorosilicane. etc. — it can mentnn — these — 
one aort — or two or more sorts are used. 

[0051] As a polysik>xane derivative, the polymer which eortsbts of sifoxane associatnn of poly 
dimethybioxane. a poly methylphenyl saoxane, a poly diphenyl dioxane. etc can be used as a 
prine^ial chain (dispersSiility chain), for exaiMe. and what b caDed sibnol silicone, and the 
thing caDed hydrolysis naUre silicone wtHch generates a sibnd group by hytk-olysb can be 
mentioned. As sibnd silicone, e sibnd end pdy dimethylsiloxane and sibnol end diphenyl 
stbxane-dnMthyisifoxane copolymer, a sibnol end dit^wnyl sih>xar>e. etc. can be mentioned. 
These stbnd stGcone can usually use that molecubr weight 400-1 50.000 and whose sibnd 
group concwrtration ere 0.01 - 6% of hyd^xyf-group concentration. Moreover, as hyAolysb 
nature silicone, dkoxy silyt radical end pdy dimethybifoxane. dimethybmine end poly 
(fimethybiloxene, chloro end pdy dimethytsiloxene. etc can be mentioned. 
(0052] Next the M-Xn radied content polymer consists of demenU by which a principal 
chain makes carbon a sulueot Artd it comes to combine at least one joining chain with thb 
principal chdn. Thb joining chain has at least one for a M-Xn radical (the metal atom of the 
M»abnco m, any one integer to al to m^l. X: raiBcal which b at least one sort as wWdi it 
was expressed with the hydrogen atom and the fenord formula OR 1. and Rl was chosen 
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to a compouid (BX The efFeetlveness by addition b demonstrated and the amount of the 
catalyst used b dedded in the range out of whidi a bad infkieneo does net come to the 
physical properties of an interlayer. 

[0059] When the zinc-oxkle system partk:le b in the mono dbperdon or good distributed 
condition into the solvent extent stirred in a batch process reactor b enough as aetustion of 
surface treatment When carrying out surface preparatkm. distributing a zmc-oxida system 
partkb by the mechanical work to it it can carry out using a bsR mil. a rdl mill a sand mill 
attritor, a heavy due mixer, an ultrasonic homogenizer. etc. 

[0060] It is the process in which a zinc-oxide system particb b manufactured, and the 
sufoce treatment of a zinc-oxide system particle with a compound (B) may make a 
compound (B) live together, may be performed, it may mix a compound (B) to the disp«adon 
B«j)d containing the obtained zirw-oxkJe system particle, end may perform it to them. It b 
desirabb in order especblly not to affect the bulk properties Cmicroeiystd dze. infrsred 
cutoff nature, etc.) of a processing particle by the btter. 

[Expbnation of an interbyer] As an interbyer of this inventioa the redn interlayer 3 (the 
fdfowing, Interbyer B) shown in drawing J , the interbyer 4 (the folbwit«. Interbyer A) shown 

*l»npa 2 R> 2 can be mentioned, for example. 
[0061] Interbyer Aba coat obtained from the constituent for membrane formatkm containing 
the partMAibta msterid wWch makes inifispensabb a bekm-mentioned binder corrponent and 
tho bdow-mentkxied above-mentkmed processing particle, and b formed on a transparence 
pbte. Hereafter, Interlayer A is explained. The binder component contained in the constituent 
for membrane formatkm is a component in which the coat which has the coat formatkxi 
engine performance, combines particubto matoriab, such as a processing particle, and b 
exceltent in weatherabtlity, adheskm. and floxft»»Pty b made to form. Thb binder component 
contains binder resin as an indispensabb component 

[0062] Various resin, inorganic system binders, etc., such as resin used as a binder for 
coatings as binder resin from the former, such as thermopbstic or thermosetting, various 
synthetic resin (thermosetting, ultravida' -rays hardenability. electron ray hardenability. 
mdsture hardenability. these concomitant use. ote.) and natural resin, csn be mentkwied. as 
synthetic resin — alkyd resin, amino resin, vinyl resin, acryfie resin, an epoxy resin, polyamide 
redn. pdyurethane resin, polyester resin (thermosetting partbl saturation), phend resin, 
chlorination polyobfin resin, silicone resin, acrylic silkMne resta a fkiororesni. polyester resvi. 
xylene resin, petrdeun resin, ketone resin, rosin denaturation mabic resin, Squid 
polybutadiene. cumarone resin, etc. — rt can mention — these — one sort — or two or more 
sorts ere used, as natiral resin — a shetbc. rosin (turpentineX rosin ester, the hardened 
rosm, a decdorization ahdbc. a white shelbc, etc — it can mention -~ these — one siyt — 
or two or more sorts are used. 

(0063) As binder redn. vinyl resin, acryfie resin. acryKc-silkwne resin, etc. ere desirabb from a 
vi e wport of the adwdon [ oorKStions /. such as membrane formation temperature / 
" w n b ra n e formation ] of the biterbyer A Gnteriayer 4 of drawmg^ ) the transparence 
pbte 1 Which are obtdnedL the adhedon of tho adhedvosbyer Sand biterbyer A whk:h 
constitute the reski aiterbyor 2 of drs«ring.2 . and tho weathorabfty of bite^ 
horganie system bMer — dSea gel. an ahali siGeata. sSeon ARUKOKUDO. those 
Oiy^olyds) condensates, phosphate, etc — it can mention — those ~ one sort — or two or 
more sorts are used. 

[0064] Tho copolymer which usas an acrySo acid (meta) and iu ester sa the principal 
eomponant of a prine^l chain as acryfie redn, for exampb: (meta) The copolymer of acryfie 
ester. Thermoplastic acryfio redn. such aa a copolymer of aoryfio ostor and pdymerization 
nsttro monomers, suoh as vinyl system monomers (styrene. vinyl ester. etB.X (Meta) To the 
monomer which constitutes thermopbstie aerylie rosin The hydroxyakyl ester of an acryfio 
ackl and an acryfio addOnataX (Meta) Thennosottint seryfics. such as what added the cress 
Gnking agent component or heat hardening componenu of en acryfie acid, such as ifyddyl 
ester, (meta) Styrene other than an acryfio monomer. (Mete) The cepdymer which 
denatuaKzed by mononi eis . such as vinyltdueno and vinyl acetate, and mdsture hardwwig 
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UMS n a copetynwrizMion cwivancm the Mryfie 
, (aOwxy siyt radKd) of hyMym iwture w« possUo. Epeiy hv^^ 
w»tehthei»coft c oii cci i tr«ti oncontrinedbradf*tae«Micepol»roTO 
•cryfie mananiar which hM s9yl medtfiad rnm: btsidty rbnwut wKch is t or less \ of lha 
weiiht and uses an epeiy compound for a cross Mmg stent c on vw i ni : The acryfic reih 
«Meh has an oxid a t i ow potymerization Mwtion can be mentioned, these — one sort ~ or 
two or moro torts are used 

(0065] tho pofymtfuation nature monomer (virwl acsWa —) of th^ 
vinyl cMorido. and others as vinyl resin Vhyl cMorida resin, sueh as a eopelymtf with lo««er- 
htty-aeid vinyl oster. sueh as propiuiic-aeid vmyi a vinyfidene cMvide. etc: Pdyvmyl 
■eetato. vmyl acetate and other potymenzatton nature monom er s (ethylene, a propylane. and 
ttyrene — ) Vinyl acetate resin, sueh as s copolymer with aeryfie ester, propionic-actd vinyl a 
vinytiderM chloride, etc.: The polyvinyl alcohol of whenever ( various / saponification X various 
densturation (epoxy denaturation sfficorM denaturatiorv cerboxyl dertaturation. and onvno 
denaturation ^) Polyvinyi alcohol resix atd* as polyvmyl alcolwl, such as mercspto 
densturation; A polyvinyl butyral the butyral resin (vinyl alcohol, vnyl acetate, etej of virtyl 
butyrei and other polymerization natu'e m o nomers, mdh es a copolymer, etc. — it can 
fnention — these — one sort — or two or more sorts are used. 

[00S6] the silicon concentration by which acryfio sScone resin is contaned in resin — 1 % of 
the w««ht or more of a tfsnf — it is — for example. «Scon cortcentration ~ 1% of the weifht 
or more of en alioxy silyl ra<fical content acryte copolymer eto. — it can mention — these — 
one sort — or two or more sorts are used About the gestatt of the binder resin used for the 
constituent for membrsne formatioa there is espedsOy no Gmitation end it can mention a 
solvent mettafale mold, a water-soluble mold, an enmjlsion mold. <fistr3MJted process input 
output equipment (sohrent of artntrstion. such as water /organic solvent), eto. 
(0067] As balder resin of a water-soluble mold, water-soluble sikyd resm. water-soluble 
Bcryfic modified alkyd resin. water-sohjUe o^ free alkyd resin (water-soluble polyester re»nX 
water-s(Ajble acryfic rosin, water-solubb epoxy ester resin, wster-soluUe melamine resin, 
etc can be mentiorted. for exam^de. As twxter resin of an emulsion nwld. en acryBe-acid 
(meta) alkyi eopdymcrization tfispersion; vinyHacetate-resin emulsion, a vinyl acetate 
copolymerization resin emulsion, an eth)dene-vinyl acetate copolymerization ream emulsion, 
an acrylic ester (*•) potymerizaticn resin emulsion, a ttyrene-acrylio ester (*•) polymerizstion 
resin emulsion, an epoxy resin emulsion, a urethane resin emulsion, an ac r yBo-s il leene 
emulsiorv e fluororesin enulsion. etc. csn be mentioned, for example. 
[0068] Althoush e HAINDA component may form a coat accordins to bridge fontiation As a 
cross Gnlung agent for example k this case, unssturstsd polyester resins, such as a partial 
saturation monomer of monofunctional or many organic functions. The cross Uniting sgent for 
Pori aorvGe resin and epoxy resins: The 1st class, the polyamine containing the 2nd class 
amino grot*. A potyatrode, the amino resin which has a methylol radical and the polybasie acid 
which has a csriMxyl group, high acid-number polyester, eto. The cross linking agent for 
binder resin which has an epoxy group; The poly isocyanate which has an isoeyanate racfical. 
The amino poup of the poly isocyanate which has a urethane group, a methytot radicaL the 
1st dass. and/or the 2nd dass. The cross linkina agent for binder resin *(hich has hydroxyl 
roups, such as amino renn which has an aOtoxy methylene group: A metal chelating agent 
etc. cross Ming agent ( fer binder resin J: which has a carfaoxyl group — the cross linking 
atent for binder resin «Meh has siiieone ratfesis. such as moisture, a poiyfunetional epoxy 
compound, and hydroxyl group^containing compound. — it can mention — these — one sort 
— or two or more sorts sre used 

[0089] As poly isocyanate of the ^owe-mentiened cross Mung agenU For example, tdylene 
dooeyanate. 4. and 4'-diphenybnethane dSsocyanste. Hexamethylene dHsocysnate. 
n8phthylflne-l,5-<Sisocyanste. Dnsocyanate. such as isophorone ditsocyanste. dicyelohexyl 
methane -4. and 4'-dtisooyan«te: The adduct of tolylone dusoeyanate and trhiethylol propane. 
The addkiet of hexamethylene di-isocyanate and trimethytol propane. The trimethylot propane 
adduet of isophorone ditsoeyanate and the a bove m e n ti oned diisocyanste. such as an adduot 
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weathering test and deltaH were negative vskjos, it was estimated as AA.) 

Evaluation of the processing particle 0>artic>e) prepared in the foOowing exan^les of reference 

was performed by the foQowing technique. 

The presentation of the metal component of a particle presentstion psrticle wss searched for 
by X-ray fluorescertce. atomic absorption analysis, plasma emission spectrometry, gravimetric 
analysis, elemental analysis, etc In adi£tion, at 80 degrees C, the psrticle carried out vacuum 
stoving of the MEK (fispersing element, artd obtained it. 

Halogen contents other than the amount F of the impurity H in a particle calculated the 
nitric-acid root end the sulfuric^cid root content by the X-ray fkiorescence of a particle by 
ion chromatography analysis as well as snslysis of s csrboxyl group content 
It evskiated from the cryataUine crystal X nature diffraction of a partide. It asked from the 
powder X diffractometry of a particle also about the diameter of microcrystsi of a particle. Ds 
(hkl) and Dw, and a lattice strain Aw. 

[00723 DiOMh — SHIERA — by law (based on the Cauchy approximation of function) The 
magnitude and the example of lattice strain-reference t-aptator of microcrystal for which it 
asked using the perpendicular diameter Dw of microcrysUI of a direction, and Aw:Wlson's 
method from each (fiffraction side (hkl). In the 201. glass reactor eqtipped with d-opping 
opening, the themwneter. the ifistillate gas outlet and the nitrogen gas inlet The acetk-acid 
2600 section, the ioo-exchange-water 1855 section, the zinc-oxide (French method zinc 
oxide) 488 sectioa The rraxture which corwisU of the hydroxylation indium (78.5 % of the 
wwght of indium oxide oontenu) 58 section, and the so<fium acetate 1.2 section After 
obtaining a homogeneity solution by heating at 100 degrees C f or 2 hours, the homogeneity 
solution (SI) was obtained by canning out adcfition mixing of the 2-butoxyethand 1 1 000 
sectioa 

[0073] Next the Aspersing element (Dla) 8133 aection of an In content ZnO uHrsfmo particle 
wss obUined by carrying out the heating temperature up of the internal tenpersture to 170 
degrees C. holding fer 30 hours, carrying out a temperature up in the state of sesbig fvther. 
and heating at 250 degrees C for 10 hours, carrying out the temperature i« of the solution 
(SI) for nitrogen with a sink, and making ■ part of volatile c omponent in a sokltion distiU from 
a nitrogen gas inlet The dispersing dement (Dlb) eontsinmg the ZnO ultrsfine partkJe by 
wMeh added the 2'butexyetham)i 244 section wMdi contains an ak^ninate cot^ilhg apnt 
(aceto akexy aluminum JHSOPURORETO) 101 of the wei^ stirring a dispersing dement 
(OlaX held at 100 degrees C for 2 hours, and surface treatment was carried out by the 
aluminste eoupGng agent wss obUined CentrHugal aeparation of this ifispersing element (Dlb) 
wss carried out snd the crte waa obUined This cake was re-dtsb^Mrted in the methyl ethyl 
ketone, the cake which repeated the actuation which carriea out centrifi«al separation 3 
times, and was obtaaied was iCstrBNJted in the metfiyl ethyl ketone, and the MEK dnperwtg 
element (D I) of the h content ZnO uitrafine partide (P 1) of SO % of the wdght of oxide 
concentration was obtained The physied properties of an In content ZnO ullrafine partide 
(PI) are shown in Table 2. 

[0074] - After obtaining a dispermg dement (Die) Gke the example 2 of reference - the 
example 1 of 4-referenee. Except having used it at a rate which showed the compound shewn 
in Tsble I in TaWe 2 instead of the ahaninate coupling agent in the example 1 of reference, 
the same ectuation as the exwnple 1 of referertee waa performed and the ZnO ultraline 
partkle (P2} by wfuch sirfice treatment was carried out - (P4) MEK dispersing dement (02) 

- (D4) were obtained An dtrefine partide (P2) - {P4) physical properties are shown in Table 
2. 

[0075] - The MEK dispersing dement (DC1) of a ZnO ultrafine partide (PCI) was obtaeied 
Cke the example 1 of reference in the example 1 of example of Gonvarison refierenee 1- 
reference except not using an alLvninata couvGng agent The physied properties of an 

ultrsfine particle (PCD ero shown in Table 2. 

- in the exsmpie S of reference - tht example I of 7-reference. <fispersing element (OSa) - 
(D7a) of a metal Md content ZffO dtrsfne partide was obtained Qte the example I of 
reference, respectively except having changed the class of raw material of a partide. and the 



of trimethylol propane: Isoeyarwate denaturation tefylene dosocysnate, Isoeyamvate 
densturation hexamethylene di-tsocysnete. isoeyanmte denaturation ot«ect ( of the sbove- 
mentiened dSsoeyanate. sud) es isoeyenvste denaturation isophorone (fisocyanate. ]: — 
bkaet denattratiori otyeet [ of the above-mentioned (fisocyanate. such as biuret denstmtion 
hexamethytena <fi-isocyanste 1 — the above-mentioned dSsocyartato and a trimethyld 
propane adduct — An isoeyanurste denatmtion doect a biuret denatontkm otyect etc. 
^epolymerHzinS. the giant-moleeule-ized denattrstion otQOct: ab ove-mentioned 
dbocyanata. A trimathyW propane adduct an bocyanurete denaturation oloect a buret 
dsnatintian at«BGt the Mock-type pdy isocyanate which protected the isocyanate ratfcd « 
prepolymer4zn« and the macremdeeideHzed denatwMion o^ioa with deehols, phenols^ 
esimea, an activity methylene compound ete. — it can mentian these ~ one soft ~ or 
tSM or more sorts ere used 
(0O7O] 

(Example] Altheuih the example of this bwention b combfoad wUi the exaiMe of a 
oon ^wts o" 1^ chown bdow. thb inventien is net Gmitsd to the faOewing example. In addition, 
"liaf the weiiHt' is moMtt'^' and the 'section' means the 'wdrf* aection.' The processing 
partiete was prepared in the fbOopwing esamples of refiarenee. and it used in the exan^ 
the fblkming examples snd examples of a cominrisoa as an hterlayer and an initid pro^ 
ef a glass hmhate. tranaparency/bamer property (light penneaMity. u ftia v iu le l l a ya cutoff 
n»tire.irdfafedcutofrnatia<X transparency (Kghttran ipai aicyX and mono dbperaiwnatiye 
wwe meesved snd the weatherabEty efss evdusted These were measure as feBows. 
CWtnl praper^] 

UghtpermesbSty JBRAcearcbigtotheapprMehoraiOe -1085 pubicatiert the Gght 
penneASty TV was cdciteted using the *M* iniitipeer of the ^MCtral trvnsmittBnee of ea^ 
wsvelength range, end each wsvdengtK and the fbOoe^ vdUation basis estimated Sght 

permeabdity. 

A: TVX=80% 8:70%<-TV<B0% uftravwiet-rays cutoff nature JIS R AeoordinK to the approach of 
310B -1965 pubfication. the ultraviolet-rays permeabiGty TUV wss caleulatsd udng the 
spectrel transmittanee of the light of the range of 340-380nm wsvelenglK and the **** 
muttipfier (the same **** nwlUplier as solar ratfiatxin permeability) ef each wavelengtK and 
the feOowing vahiation basis estimated ultraviolet-rays cutoff nature. 
0 : TUV<20%x:20%<=TUV infrared cutoff nature JIS R According to the approach of 3106 - 
1985 pubOcation. infrared permeability T1 count was carried out using the spectrd 
trsnsmittance of the Eght of the range of 800-1 800nm wavelengtK and the **** multipSer 
(the same **** multipGer aa sdsr radiation permeebility) of each wavdengtK and the 
foOowing vakiation basis estintsted infrared cutofF future. 

[0071] The ebove-mentioned spectrsi trartsmittance measured jnte^ting-sphere attadment 
(ISR-310O. Shimadzu Corp. make) using the recording spectrophotometer (UV-3t00) attached 
n the sample room. 

O : the Hayes vakje was measured using the turt>idity meter (the Nippon Denshoku Industries 
natu-e. NDH-1001 DP) of TlAV<0.6O:a6 <=TlyTV<0.7»:TlyTV>=0.7 E|^t transparency 
marketing, and the fdlowing valuatmn basis estimated based on Hayes vdue H (%). 
O : — H — the distrStuted condition of the partide in tiw flake sampio started in the 
ttwckness Section using the mono Aspersion nature transmission electron microscope (%) 
<=1%x:K^%) >1% (an exsmpie s processing pertide snd the example of a comparison ivisettled 
perticle) was observed The number of the prinrtsry psrticle which forms this was messured 
about 100 particles, the sverage n was caledated, and the foOowing valuation basis estknsted. 

AA: 1 <n<=1.SA:I.S<n<=38:3<n<slO C:n> 10[westherability] JIS B The eccderated weathering 
test was performed to 7753-93 for 1000 hours using the sunshine carbon are LGT type 
Kghtfsstneas snd the westher meter of s publicstion. Hayea charge ddtoH WM measured and 
the foDowing vduatnn beds estmated. 

Every H<=a5« ( of AA:ddta ] AA5%<delUH<^A<ddUH<o2%C2K<deltaH (however, the 
Hayes vskie before ddtaHsH-KO and an HO»»eathering test H: when the Hayes vdue after a 
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preparation presentation. Next except having used it at a fvta which showed the eonvound 
shown in Table 1 in Table 1 instead of the aluminste eeupling agent in the esample 1 ef 
reference, the same actuation as the example 1 of reftrenee was p erfbroi ed and the ZnO 
uhrafine particle (PS) by which surfisee treetment was carried out - (P7) MEK dispersing 
dement (DS) - (D7) were obtained. An ultrafine perticle (PS) - (P7) physical properties are 
shown in Teblo 2. 
[0076] 
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[0077] 
Table 2] 
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(ra78] - Addtion mixing of the dioctyf phthalate 50 section wss carried out at the MEK 
dispersing dement (D1) 7.5 section which conUins the In content ZnO ultrafine particle (PI) 
maiwfsctured in the example 1 of example Weference 50%. Next it heated under reduced 
pressitf'e using the evsporator. evsporation distilling off of the MEK was carried out and the 
ifioctyl phthalate (fispming element (DPO-0 which contained the ZnO ultrafine particle 7% 
wss obtained. 

[0079] The <fisper»ing element (DPO-1) 40 above-me n tioned section was mixed and kneaded 
to the pdyvinyt-butyral-resm 100 section, and the resin constituent which conuined the ZnO 
dtrafine particle 2% of concen tra tion was obtained. This reset constituent was fabricated with 
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th« extrusion briquettifti m»eKin«, •nd th« pelyvtnyHwtyrai ihmt with ■ thidvwss of 0 Jmn 
, wu obtAined. TWs sheet was inserted nto sheet dass with ■ Uiiehn«ss of ^mm. the bottom of 
• reduced pressuro. end after holding at lU decrees C far 1 teir. the temperatwe was bwered 
n ordinary tonperstve. and it put in n autoclave equ«iment it prrxessed for 30 nwutes at 
the prossure of Bkf/cmZ. and the temperet>#e of t30»*7 decrees C. and lanwwtng class (I) 
was obtsned. Tha bfht permeabffity. the (Araviolat-raya cutoff natire, the infrared cutoff 
natu-e. the fi|ht transparency, weatherab^. and mono iSspersion nature of taminat«« cUss 
(1) are evakiated. and the result is shown in Table 4. Uminatini glass (1) had hifh 
woatherability. the Icht was made to penetrate, the infrared racfiation and Utraviolet raya 
conUnns a heat ray wera intercepted, and excelinc h transparency was checked so tfwt it 
mitht see to TsbJe 4. 

[0080] - In an eismpte 2 - 4-examptes I. Eke the exarrple I. lanwwtinc fissa (2) - (4) was 
obtahed end it w»8 simaarty estimated as the eiample 1 except havm( used MEK disperskM 
element (02) - (D4) manufactured in the eunvles 2-4 of reference instead of the uftrafine 
pertiele (Pt). The result a shown in Ta^ 4. 

(OOaiJ - In the exampte of comparison l-«xampte 1. like the eiair«ile I. eompartsoi bminatina 
class (I) was obtanad and it was simBsrIy estimated as the exan«la I except havmi used the 
MEK dispersals element COCD manufitctured b the exampla I of conwarison reference 
instead of tho ultrafine particle (PI). The result is shown in Table 4. 

- In en example 5 - 7-examples I. dioctyl phthalate dispersan element (OPO-5) - (DPO-7) 
was obUined bstead of tho ultrafine particle (PI) usini MEK dtspermi element (D5) - (07) 
manufiBct»«d «i the examples 5-7 of reference, respectively. Next, instead of polyvinyl 
butyral resin, usaig the ebttieity resin shewn m Table 3. tamhathi das* (S)- (7) was 
obtamed end it was limaarly estimated •« the esample 1 m the essmpte 1. The rasiA is shown 
n Table 4. 
[0082} 
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[0083] - Tho acryio resin system costini whose content of a ZnO ultrafine particle (PI) is 
ess of total soKds was prepared nckjdinc the methyl ethyl ketone as the MEK dispersins 
element (04). the aeryfic resin system binder, polyfiawtional isocyanursts system cross linktrig 
agent (isocyanirate denaturation object of hexamethyiene dHsocyanate). and solvent of the 
uKrafvw particle {P4) manufactwed in the example 4 of exan^le e-refsrence. Hot ar drying of 
this coating was earned out at 120 degrees C for I hour by using and applying a bar coating 
machine to one side of a transparence glass piste, and the film covering gbss writh which the 
ultrafine particle distribution fitan as an interlayer «ns formed was obtainod. It is 
so that the PVB resin sheet (0.7mm in thickness) whidt contains dioctyl phthalste 30% of the 
«Mi|ht ma y be irwerted with this film covering glass and clear glass prepared independently. 

Here, it is about the fibn and PTO re»n sheet of film covering glass. After holding 

at too der«C3 C taider reduced pressure arfter heavy doubling far 1 hour end retummg to 
ordnary temperstire, laminating glass (8) was produced by putting into auto GUREBU and 
processing for 30 mnjtes at the pressure of 8kg/cm2. and the tenveratire of t30»7 
degrees C. 



[0084] 1haebtwiodlan*iitlng glass (B) was Marly estanated as the example I.The result 
ii drnan in Table 4. Laminsting glass (8) was whM has tho transparency and weatherabSty 
«Mah iMerBeptad the infrved radlatian and ultravwlet rays containing a heat ray. and were 
extremely eseeOsnt 

- The MEK dnparsaig element (04) containing the ZnO ultrafne partkle (P4) prepared in the 
example 4 of exKnpla 9-iefetewoe. an aeiyCe silicone system bmder. the dStutyttki dasmte 
•a a curaig catalyst end tfw coating whose content of an bi content ZnO uttrafne particle b 
68% or total soBds were liather prepared inehiding toluene / n-butanol mixed solvent Applied 
this coating to one sida of s transparence gbss plate using the fbw coster, it was made to 
dry and harden in ertfnary tanoeratire and s to noiphe i ic air. and the fihn covermg glass with 
Mliidi the ulbvfine particle (Sstrftution fikn was farmed was obtasied h addtion. the 
thicknesa of the tArafine partide dstribulion was 2.1 nionometm. Heroafttf . Isminating 
1^ (9) waa prodbeed Dte the exanvie 8. 

[008$) The obtainod laminating glass (9) waa aonaarly estimBted as the exanvle t. The result 
is shown b TaUe 4. Lamaiataig gbss (9) was vrfiat has the transparency and weatherabaity 
wWch intercepted the Mared radistkin and uhraviotet rays contain^ • host ray. and wera 
extremely excellent 
[0086] 
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[0087] 

[Effect of the InventiorO The ultraviolet-rays infrared nontrartspsrent natLre interlayer far 
glass laminstes concerning this inventjon has high light permeability and transparerKy. 
ultraviolet rays and infrared radistNxi are not made to penetrate, and the fad of transparency 
and ultraviotet-Fsys infixed nontransparent rtature does not occur. Since the glass laminate 
concemtng this invention is equipped with the above-mentioned interlayer, it has Kgh Eght 
permeability and transpsrency, end ultraviotet rays and infrared radstion cannot be made to 
be able to penetrate, but it can intercept and the fall of transparency and ultraviolet-rays 
infrared nontransparent nature does not occur. 

[Translation done.] * ~ ~" 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

bESCRIPTiot^OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view of the glass laminate concerning this invention. 
[ Drawin g 2] It is the sectional view of another glass laminate concerning this invention. 
[Description of Notations] 

1 Transparence Plate 

2 Resin Interlayer 

3 Particulate Material 

4 Interlayer 

5 Adhesives Layer 



[Translation done.] 
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